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STEEL FREIGHT CAR DESIGN. 


BY C. A. SELEY. 














In an address delivered before students and professors of 
Purdue University, Mr. C. A. Seley, mechanical engineer of 
the Chicago, Rock Island & Pacific Railway, presented argu- 
ments worthy of the widest circulation. The very successful 
cars of his design now running on the Norfolk & Western, 
the Seaboard Air Line, the Louisville & Nashville and the 
“’Frisco System” support the views of Mr. Seley. These cars 
have all been illustrated in this journal. The portions of the 
address referring to steel frame cars are reproduced as fol- 
lows: 

Steel underframe cars do not employ truss rods as a rule. 
The sills are generally deep in section in the center, tapering 
to a lesser depth at the ends, the shape employed being gen- 
erally called fish-bellied. This is not strictly correct, as the 
ideal shape should take into account the reaction of the load 
beyond the bolsters in determining the section at any point 
between the bolsters. This construction gives the greatest 
ecohomy of material used in the sills, and while readily pro- 
duced by the builders they are sometimes an embarrassment 
to the railroads, when it is necessary to repair them on ac- 
Count of a lack of facilities. They are either a pressed shape 
or a sheared plate, reinforced with angles at the edges. Very 
deep sills also interfere with free inspection under the car. 

Suppose we undertake to make the entire framing of a box 
car of steel, working in the truss idea, not using truss rods 
nor girder side sills.. We will use a steel channel for the lower 
chord or side sill and an angle for the upper chord or plate. 
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For the verticals and diagonals, which in car building par- 
lance are posts and braces, angles, channels, I beams and Z 
bars are applicable, as follows: Angles for corners, I beams 
for end intermediate posts, which are of special value for 
strengthening the ends of the car, the notoriously weak part 
of a wooden car. Channels for door posts and end plates and 
channels or Z bars for side posts and braces and end braces. 

Investigation of a steel side framing for a car will surprise 
one, to find how light a section can be used for the vertical 
strength required. This is due to the great depth available 
for the truss. There is, however, another element to con- 
sider, which is not met with in bridge calculations. Cars 
have to be constructed to carry flowing loads, as of grain, 
coal, etc., and the sides have to stand a stress which has a 
bulging effect. A side framing, calculated only for the ver- 
tical load will not be strong enough, although it is by no 
means necessary to use sections heavy enough to withstand 
the calculated side thrust of the flowing load. The reason for 
this is an important one. It has been noted in the analysis 
of a wooden car framing that the tension members were rela- 
tively weak, being light rods. The wooden posts have to 
stand the side thrust strains. In a steel car frame as above 
described, the members being riveted top and bottom, the 
verticals are tension members in fact, and their own inherent 
strength against bulging is reinforced by their lading giving 
them a bowstring effect. 

One railroad built a lot of box cars, using the lightest stand- 
ard weight of 3-in. channel for the intermediate verticals and 
diagonals of the side framing. There was no question of the 
vertical strength, but the désign had no precedent by which 
to judge of the effects of lateral thrust. These cars have been 
in service about four years, and numerous examinations have 
disclosed no signs of bulging, and as the road in question has 
recently added a large lot of these cars to their equipment, 
there was probably no mistake made in the original design 
in trusting to the light sections used. 

Prior to making that design some interesting experiments 
were made with a wooden model, which consisted only of the 
side frames and floor, supported on the four points corre- 
sponding to the ends of the body bolsters. In the model, which 
was 1-12 size the sills, and plates were cut down so as to have 
almost no strength as beams. The verticals and diagonals 
were notched over the top and bottom members, the whole 
framing and floor weighing but 2% lbs. This was filled with 
cast iron washers, arranged symmetrically, corresponding to 
the lading the full length of a car, and when the experimenter 
got tired of putting in washers it was found that this frail 
construction was carrying 215 lbs. The deflection could be 
plainly seen and measured by suitable lines. The model was 
so well made that when the lading was removed it came back 
almost to the original lines. The load was replaced and then 
removed only from the ends beyond the bolsters, and the 
center deflection ‘showed an increase by reason of the loss of 
the reaction of the end lading. The end loads were then re- 
placed and then one-half of the load was removed, beginning at 
one end. This was to see the effect of maximum unsymmetrical 
lading in the center panel, which was opened as in a car door 
way, and not provided with the diagonal bracing used in bridge 
construction. The lines showed the S curve or shearing ten- 
dency very plainly, but the amount of the deflection and gen- 
eral behavior of the model while undergoing these and other 
unsymmetrical loading arrangements led to the belief that 
no special provisions for taking care of this shear need be 
made in the car framing. The center sills have to be beams 
or else be under trussed, their support being the bolsters, al- 
though, if necessary, the sides can be made to help them. 
The lower chord or side sill of the cars above mentioned was 
an 8-in. channel, that depth being employed for other reasons 
connected with the car construction, and not on account of 
the necessity for that depth of section as a truss member. 
The vertical stiffness of these sills and the center sills takes 


care of the shear due to any unsymmetrical lading ordinarily 
found in bex cars. 
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This side truss construction is applicable to other types of PACIFIC TYPE PASSENGER LOCOMOTTVE. 
cars, such as hopper bottom and flat bottom gondolas, used for 
transporting coal, ore, sand, etc. These types have a full un- Cuicago, Rock ISLAND AND PAciFic RatLway. 
broken side for the application of an uninterrupted truss. 
Provisions against bulging must be made by cross-tieing at The proposed standard locomotives recommended by the 
the top or by special means at the bottom. motive power committee of the Rock Island System were 


Over 10,000 cars have been constructed and are running, described in the March number of this journal, page 84, the 
demonstrating the correctness of the principles involved in five principal designs being illustrated by diagrams givinz 
the side truss construction, and a considerable number are on the leading dimensions. Several of these locomotives have al- 
order at various building shops. _ ready been built, the first chosen for illustration being the 

Particular attention has been paid in this paper to the Pacific type passenger locomotive, as built by the American 
steel frame box car, because it is regarded as the most im- Locomotive Company at the Schenectady Works. Fifteen of 
portant type on account of the number employed. It is de these locomotives have now gone into service and are doing 
sirable that a standard design of body should be made of the excellent work. By comparing the dimensions with those 
American Railway Association standard dimensions which given in the tabular supplement accompanying the May num- 
could be used by all railroads, they to use their own partic- ber of this journal, of the current volume, it will be seen that 
ular designs of trucks. The importance of such standardiza- this is not a remakably heavy locomotive. By comparing the 
tion is obvious to all students of railway equipment main- dimensions with those of the fifth column of the proposed 
tenance. Whatever the arguments may be against steel, in Rock Island standards in the March number it will be noted 
the frames of all types of cars, the over-exaggerated fears of that comparatively few changes have been made from the 
corrosion, difficulty of handling repairs with ordinary car details recommended by the committee. 
labor, etc., the fact remains that on roads that have tried it This locomotive has a deep fire box, liberal heating surface, 
steel has demonstrated its applicability and economy in main- and is intended for service upon divisions with steep grades. 
tenance, and in time will as generally supplant wood in car The previous passenger locomotive of this type for this road 
framing as it has already done in railway bridges. It will built at the Brooks Works in 1903, was illustrated in this 
take a long time to do this, but the evolution is nevertheless journal in October of that year, page 351. The present loco- 
quite sure, and I look for it largely on the lines of the sim- motive has 31,000 lbs. tractive power as compared with 28,600 
ple, direct applications which I have indicated. lbs. for the earlier design. In the new standard Pacific type 

















PACIFIC TYPE PASSENGER LOCOMOTIVE—CHICAGO, ROCK ISLAND & PACIFIC RAILWAY. 
T. S. Lioyp, General Superintendent of Motive Power. AMERICAN LOCOMOTIVE CoMPANY, Builders. 


Aside from the desirability of steel in car framing for the locomotive the firebox is 67 ins. in width, which is the adopted 
reasons stated heretofore, there is another important one. standard for the width of all the standard fireboxes. This loco- 
We need a very heavy backbone in cars with the present and motive has outside journals for the trailing wheels; it has 
increasing use of heavy engines. In the last ten years the supplemental frames under the firebox and differs in a num- 
average tractive power of locomotives has been greatly in- ber of its details from the earlier design. It has Richardson 
creased, and consequently the tonnage of trains is much balanced slide valves and alligator crossheads. The followiug 
greater. It has been found in these long trains that very table presents the leading dimensions: 
severe shocks occur, back in the train, from the slack running 
up or out, as the case may be. The comparatively light draft 
gear of the old cars suffers much from these, as well as from 
the direct pull of the heavy engines now in use. The benefit 





PACIFIC TYPE PASSENGER LOCOMOTIVE. 
CuHiIcaco, Rock ISLAND & PACIFIC RAILWAY. 
GENERAL DATA. 


EPO EET eT ee eT Te Tere ere ee ey 4 ft. 8% ins. 
of a direct steel column in the car framing to withstand these Service .........ccceccc ccc cceeccccccccecccccueeeeeess Passenger. 
heavy pulling and buffing shocks is very evident. This Con- Fuel .....-cececccccecccccccccccncecsecsseceessees Bituminous coal. 
sideration will justify the use of steel for even the medium TEACHVE POWSTs cc cccecccccccecevcnevesscscsccssssenoes 31,000 * 

P Weight in working Order... ..cccccccccccccccccccecscecs 206,000 Ibs. 
mee yes an Chay ued hauled in the same trains and by WG ONE PRU OO es 6c hie cee nee ee eecer Chest erresesecens 133,800 ibe. 
the same engines as the higher capacity cars. There is great Weight of engine and tender in working order.........+-- 351,000 ibe. 
mortality nowadays among the old light cars on railroads Wheel base, driving.........seeeeeeeeeeeeeeereeerecess 12 ft. ag 
that use heavy power, and our ‘repair tracks are full of bad Wheel base, total...........seseeeeeeeeeereerererersseeeeeeee 

Wheel base, engine and tender..........ccceeccecccrvecrececs 61 ft. 


order cars with the draft gear disabled, ends knocked out or RATIOS. 

pulled out. It is difficult in the very best practice in design- Tractive weight + tractive effort.........0:seeeeeeeeeeeeeeeeee 
ing cars with wooden draft gear to provide a construction that Tractive effort x diam. drivers + heating surface.....+.++++++++ ie 
will stand. This also shows the necessity for the stronger Heating surface ~ grate Area... cece erencercresecvereseererre® 











> 64 
Total weight ~ tractive effort.........c.cccccecsscceserecerer® G.¢ 
construction afforded by the use of steel. . ead pon betas 
— ee Ee PCT ETO CP ET TT U TET Tee TT ELL he bk Simple. 
I have seen an excellent man use a 6-in. instead of a 12- Diameter and stroke............ceceeeeeeeeeeeneeres 22 by - - 
In. diameter emery wheel, and he thought he was saving $3.60 Piston rod, diameter..........--sseereeeeeeerceeesserreee® 3% ins. 
VALVES. 
a month in supplies, but was really wasting $30 a month in Bs derekine cécmsbin chs eee ea eee sees ....-Richardson balan d 


wages.—Mr. Harrington Emerson, Western Railway Club. Greatest travel..........seccececeesserseeeees sinsinidp bee #6 6 ins. 
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y “ae : .m. . in. il 65.86 miles. 
Ques Melis dick dc nde ce techie atigieebs dnkdamkeecetoeie 1 in. - Chicago Z cme om ; 1 ae cr min. 101 miles. ‘ 
Lent’ GbE ENN Sas = oor iw kines bo iaecee vauecenetes y% in. Including a 2-minute stop a e 
; WHEELS Average speed, 525 miles, including stops, 67.02 m.p.h. 
oasil Average speed, 525 miles, excluding stops, 69.69 m.p.h. 
Driving, diameter over tireS.........ccccereccscceescecerees 69 ins. 
Driving, thickness of tires............s.ee008 evan tee baer 3% ins. meer o ray) a 13, 1905. Private cars 201, 203, coach 340. 
Driving journals, main, diameter and length....9%4 and 9 by 12 ins. wes "Oliseae . a 
ongi 2 WO ch ds 6  pemetec kao oe ce eleope ons 33 ins. ‘: aap 3 ° : 
a ee ee ae Av. Elkhart... 8:22 a.m. 1 hr. 32 min. 101 miles. 65.86 miles. 
Engine truck, journals. .....ccccrcccccccccccccscecceeses 6 by 12 ins. Engine 4661 
Trailing truck wheels, diameter...........cscececccccccccoss 49 ins. mene . 
Tretia th MeN a5 aR OK ee es Sic bead eee 8 by 14 ins, LV. Elkhart... 8:24 a.m. 
BOtLan Av. Toledo....10:18 a.m. 1 hr. 54 min. 133 miles. 70.00 miles. 
Biv Wids CAsedrckda ba rebctenksstebesicxdabveceel Extended wagon top. ce oe a ‘ 3 
Wostis MMIII och sais oo Fc cada eecs bens beeksawouseee 200 Ibs. has pa cua de aa a.m. 4 tated: eee ‘iia ta 
Outed Wien 68 Meat. SURES cs o's ho ois one bod eteemaos 68% ins. r _— a = nite me = a ay mes 
F irebalh, TOR: GE WRN Soo cic BSS crit ccseerteecesdue 96 by 67 ins. - pene 2 “ cae 
rire 1 S CS cot oces duweceedeeectvceess d 9-16 in. ‘ shombies 3 : 
whats yeti aan ng : dae 4% ins, AY: Buffalo... 2:25 pm. *2 hr. 30 min. 188 miles. *73.20 miles. 
Tubes, number and outside diameter...........-eeeeeeeeeee 328-2 in. Prrseeni ee deh ane as ee east porn 
Tubes, gauge and length................6. No. 11, 18 ft. 7 ins. long. ‘saan sorte oe Sater at stops, ; . - m.p-h. 
Hoatiiiae MUNG: KWMMe e865 snc igis phacce des ceare ges 3,175 sq. ft. VORRES -SPCesy miles, excluding stops, 70.94 m.p.h. 
Heatinm QURERGG, BOGOR. o.oo. 6c occbic Secwacetscctvuce devas 179 sq. ft. ene 
Hoatith SUMING “ONMRC. Soc cca dk tceccdslivae heave eres 3,354 sq. ft. STEEL FOR PASSENGER CARS. 
Grate Gib. 666s. dahid dca oS cc daket de sth cages bed 44.8 sq. ft 
Wi: SI ai ones theca th ecb si eKesn dain eecckene cevewnn Single Every railroad wreck that has as one of its horrors the 
Smcleea: GG o.oo 06s Cec bs te ccesievcs cecesodaseKcegees 18 ins. burning to death of imprisoned passengers calls attention 
Smokestack, ES GUD GUE a o.oo k cadence ecdeve wae 15 ft. 5% ins. afresh to the steel car and the larger place it must take in the 
Center Of BONGE abOVE GAM. 0. cccccccccccecdvccccccseves 113% ins. 
TENDER. construction of passenger as well as freight cars. The re 
Van -sicica sek take ehe dienes y Aedes sane Gunwewe Water bottom. sistance of steel to the terrific impact of the derailed train at 
aia ° pt e es PTUrEUTTEPEREE LURE 13-in. eres Mentor, Ohio, recently might have saved a number of lives. 
/heels, In 6c ie hc ke wewscadeee Kr dasedeqdéonseuacachee ns, ; 
Journale, Gigmeter eG TORU. oc ic ciceccccwecscceeeves 5% by 10 ins. Certainly with steel cars there would have been no kindling 
Wate II. cian dic Kai 4c dn ca cdebdaxkdenapeataial 7,500 gals. pile and no charred bodies. The purchase of steel cars for the 
Coal GG kd ssc ida ihe dans bc ewrdan ete éaceesseunal 13 tons 








A VERY FAST RUN. 





When the distance from Chicago to Buffalo, over the Lake 


Shore & Michigan Southern Railway, was covered at an ave:- ° 


age speed of 65.07 m.p.h. on Thursday, October 24, 1895, a 
world’s record was made for this distance. On June 12 and 
13, 1905, a train of three private cars was run over the same 
road, a distance of 525 miles, at an average speed of 69.53 
m.p.h., including stops and an average speed of 70.94 m.p.h. 
excluding stops. This was a special train composed of three 
officer’s cars weighing 175 tons back of the tender. The ac- 
companying table contains the official record of the speeds 
over each division, the figures having been taken from the 
train dispatchers’ records. The locomotives of the 4600 class 
are 2—6—2 type, illustrated in this journal in 1901, page 69. 
Locomotive No. 5003 is of the 4—6—0 type, illustrated in 
1899, page 343, and were the first locomotives of this type 
designed by Mr. W. H. Marshall when superintendent of mo- 
tive power of this road. Locomotive No. 3707 is of the new 
class K, 2—6—2 type, illustrated in 1904, page 413, and is 
the heaviest passenger locomotive in the world at the present 
time. That this very heavy locomotive made such speed is 
worthy of special record. The figures presented include the 
length of each division, the time of departure and arrival, 
the time over each division, the distance and speed in miles 
per hour. All of the locomotives concerned in this remark- 
able run were built at the Brooks works of the American 
Locomotive Company. 

That the record made last June did not involve any special 
preparation, whereas that of October 24, 1895, required ex- 


tracrdinary preparation, is a fact worthy of note. The record 
follows: 


LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


Westbound, June 12, 1905. Private cars 201, 203, coach 340. 


c Average 
Time over Distance, speed per 
; division. hour. 
Ergine 4692. 
Ly. Buffalo.... 5:15 a.m. 


Av. Cleveland. 7:50 a.m. *2 hr. 35 min. 183 miles. *70.8 miles. 
Engine 4665. 
Ly. Cleveland.. 8:00 a.m. 


Av. Toledo.... 9:33 a.m. 1 hr. 33 min. 108 miles. 69.66 miles. 
Engine 50038. 
Ly. Toledo.... 9:36 a.m. 


Te \ 

Av. Kikhart...11:30 am. 1 hr. 54 min. 133 miles. 70.00 miles. 
Encine 695. 

Ly. Elkhart... 11:33 a.m. 


o 


New York Subway was prompted chiefly by the desire to 
make the best provision against fire, derailment and colli- 
sion. The latest of the tube railways in London is equipped 
with steel cars for the same reason. It would seem that the 
large death lists from fires on steamers, in public halls, hotel 
buildings and railroad wrecks in the United States in the past 
18 months have given sufficiently terrible emphasis to the 
need of a larger use of non-combustible materials for build- 
ings, cars and vessels. 

Steel as a material of construction has made its way be- 
cause of its strength, its resistance to the elements, or because 
of its economy of space, or for other reasons appealing to the 
engineer. It is evident, in the apparently increasing dangers 
ot crowded modern life, that steel will come into increasing 
use because it affords greater security to human life. In the 
past 20 years the metallurgical engineer and the mechanical 
engineer have worked together to cheapen it so that the civil 
engineer could employ it more freely. It is safe to predict 
that a large factor in the steel tonnage of the future will arise 
from uses which are optional to-day, but which public senti- 
ment will then make compulsory.—Iron Age. 








CRANES For Coating Locomorives.—Our experience with the 
self-propelling 3,000-lb. crane at places where we do not have 
room or the means for installing a modern coal plant has 
reduced the cost of our coal, and our loading expenses, from 
13 to 6 men, by the installation of a central self-propelling 
crane. It will clean out a gondola car, with the exception 
of the corners, and 15 minutes’ work on the part of a man 
with a shovel will get the coal out of the corners. It will also 
take the ashes out of a level track or pit, and it is quite 
handy in every way., I mention these things with the hope 
that some of our members may profit by the suggestion.— 
Mr. J. F. Walsh, before Master Mechanics’ Association. 








DETROIT TUNNEL.—The construction and the electrification 
of the Detroit Tunnel Line from Windsor, Ontario, to West 
Detroit Yards, Mich., for the Michigan Central Railroad, has 
been placed in charge of an advisory board of engineers, con- 
sisting of Mr. William J. Wilgus, vice-president of the N. Y. 
Cc. & H. R .R. R.; Mr. Howard Carson, consulting engineer, 
and Mr. W. S. Kinnear, chief engineer of the Tunnel Com- 
pany. The chief engineer will be in direct charge of construc- 
tion, reporting to Mr. H. B. Ledyard, chairman of the board 
of directors, on executive and financial matters, and to the 


board of advisory engineers as to plans, specifications and 


methods of doing the work. 
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CROSS SECTION THROUGH DYNAMOMETER CAR. 

















DYNAMOMETER CAR, NORTHERN PACIFIC RAILWAY. 





The new dynamometer car built by the Northern Pacific 
Railway combines features which have been employed in 
other cars previously put into service. It employs the raised 
location of the operating table which was used in the New 
York Central dynamometer car which was illustrated in the 
June number of this journal, page 198. The operator’s plat- 
form in the Northern Pacific car is 10 ft. 6 ins. x 7 ft., with 4 
passageway on one side of the car. The platform is raised 
about 4 ft. above the floor of the car and the cupola gives the 
observers a clear view in both directions, provided the cupola 
is not enveloped in smoke from the locomotive. 

For transmitting and measuring the drawbar pulling and buf- 
fing stresses, hydraulic apparatus is used, this being similar to 
the equipment of the dynamometer cars of the Burlington and 
of the University of Illinois. The drawbar stresses are received 
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by an oil cylinder communicating by piping to the recording 
table. These pipes lead to a pair of smali cylinders, in tan- 
dem, having a piston rod in common. The movement of this 
rod is opposed in each direction by a carefully calibrated 
spring, the loads for small increments of deflection 
being known. The pen arm records the deflections of these 
springs under the pressure from the cylinder operated by the 
drawbar. The engraving clearly illustrates the paper driving 
mechanism and the location of the gauge board. 

This car was originally a caboose, 33 ft. long, strengthened 
and practically rebuilt. The plan shows the arrangement of 
the interior and the facilities provided which are adapted to 
comfortable living for the attendants during relatively long 
periods. 


APPRENTICE SYSTEM.—GRAND TRUNK RAILWAY. 





Mr. W. D. Robb, superintendent of motive power of the 
Grand Trunk Railway, described the apprentice system of that 
road before the Master Mechanics’ Association as follows: 

I have realized for some time that the teaching of our em- 
ployees, and especially our apprentices, for positions of re- 
sponsibility in the motive power department, was a question 
which could not be. neglected, and the system which we have, 
while it has been in force on the Grand Trunk for a num- 
ber of years—I went through it when I served my time—latter- 
ly it dropped away; but I found that there was a shortage of 
material, that we ran out of men, and I had difficulty in ob- 
taining men for positions of responsibility, difficulty even in 
obtaining men for good positions as workmen, and I decided 
that it would be necessary to educate our own men. I there- 
fore introduced the apprentice system, starting in with in- 
denture papers. Every boy is indentured. He signs himself 
and is signed by his parent or guardian, and these indenture 
papers prevent them from joining any union as long as they 
are serving their apprenticeship. We had difficulty in obtain- 
ing apprentices when we started, a great deal of difficulty; 
but after the system became known and the parents realized 
the benefits which the boys would receive, that difficulty dis- 
appeared. For your information I will just tell you the num- 
ber of apprentices we have. At Montreal we have 234 machin- 
ists, 90 apprentices, a percentage of 38; at Toronto 64 machin- 
ists, 25 apprentices, a percentage of 39; at Stratford 289 ma- 
chinists, 110 apprentices, a percentage of 38; at Fort Gratiot 
110 machinists, 60 apprentices, a percentage of 54. We have 
an average of 40 per cent. of apprentices. 

At first the system was voluntary—that is, the drawing and 
the teaching of apprentices; but I found that would not do, 
and it was made compulsory. An apprentice boy is given to 
understand when he comes in that he has to pass an exam- 
ination. Unless he passes that examination successfully he 
cannot enter the service. The schools start in October and 
they end in April. The list of apprentices is given to the 
teachers. The teachers are provided by the company, as are 
the room, the light and the heat, and all that the apprentice 
has to do is to buy his own instruments. The list of names 
is given to the teacher of every apprentice in the works, and 
the roll is called. Every boy who is absent has his name sent 
to the master mechanic the next day as a warning, and he 
has to give a reason for his absence. If his reason is good 
it is accepted; if not, he is censured. If he does not attend 
he is discharged. The boy has to pass an examination before 
he receives his increase. All the increases received are on 
his indenture papers. We deduct from his daily rate and 
keep so much—a percentage—until he is out of his time. 
When he is out of his time that money is paid to him, and 
along with it a bonus. We have found that by having that 
System: of indenture and holding the money back we are able 
to hold our apprentices, which we formerly were not able to 
do. These boys have to pass an examination before they re- 
ceive ‘heir increase. The examination takes place before the 
Shop expert, and it includes drawing and all the subjects of 
the system of examination. It is a written examination, and 
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it all comes up before the master mechanic, receives his ap- 
proval, and then comes to me. If his examination is not sat- 
isfactory he is sent back for six months and receives no in- 
crease. If he fails on his second examination he is dis- 
charged. In addition to teaching drawing we are now teach- 
ing them theory, applied mechanics and mathematics. We 
have no difficulty, as I said before, in getting apprentices for 
machinists, but we did have difficulty in getting apprentices 
for boiler makers, blacksmiths and rivet boys and steam ham- 
mer boys, and it was necessary to take on younger boys and 
boys who did not have sufficient education to pass the appreu- 
ticeship system. We have now introduced a school along with 
the drawing and the other training to teach these boys, writ- 
ing, arithmetic, reading and spelling, and they come in young- 
er than the other apprentices. They have to pass examina- 
tions on that as well as on the other, and after they pass that 
examination they are brought forward as machinist appren- 
tices. In the spring of the year, at local points, prizes are 
given for the best standing. That is, locally. In addition to 
that prizes are given for the whole system, for which the 
boys compete over the entire system. Now, I want to say that 
I can assure this association that we find a very great deal 
of benefit from the system which we have. In fact, we have 
reached the point now where we are.able to get sufficient 


material for promotion on our own system without having 
to go outside for it. 








AN ECHO OF THE INTERNATIONAL RAILWAY CON- 
GRESS, 





Referring to the recent Washington meeting of the Inter- 
national Railway Congress, this journal in its June number 
said: “The value of the official discussions would have been 
much greater if those other than delegates were permitted to 
know exactly what was said in the meetings. The reports of 
the discussions, after the censors had finished with them, were 
robbed of much of their value and it is to be hoped ‘that at 
some future time the star chamber character of the discus- 
sions may give place to a more modern and enlightened plan, 
as there can be no satisfactory reason at this day and date 
for discussing technical railroad subjects behind closed doors.” 
A similar criticism from a correspondent of the London Times 
was expressed in that publication as follows: “The official 
reports, as published from day to day in the journals of the 
Congress, were ridiculously inadequate, especially for the im- 
portant technical journals of Europe and America, and the 
exclusion from the meetings of the contributors on engineer- 
ing subjects to those publications seems, from both a British 
and American point of view, to have been the greatest pos- 
sible mistake. By excluding the technical press the Congress 
lost an opportunity to make its work known, which nearly 
all of the British and American delegates who have been con- 
sulted on the subject have regretted. If the International 
Railway Congress is to fill its proper place in connection with 
the advancement of transportation interests this secretive 
policy must give place to one consistent with the dignity and 
the aims of this organization. The organizations which oc- 
cupy the highest posts are those the discussions of which are 
cast widely before the world, while fresh, by the technica! 
press, and in this country, at least, the press has exerted a 
powerful influence in improving the work of technical or- 
ganizations by suggestions of the technical press itself.” 

One lesson of the Washington convention is the desirability 
of removing this obstruction. Another lesson is the impossi 
bility of delegates, representing railroad interests in various 
countries of the world, ever getting together in agreement 
upon the conclusions in matters of practice without robbing 
those conclusions of all value and even all interest. What 
the International Railway Congress should do is to open its 
meetings, improve its discussions, place those discussions 
widely before the world and allow those who wish enlighten- 
ment from this source to secure it and adapt it to their own 
needs, That which delegates of 46 countries, all over the 
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globe, can agree upon as “conclusions” is the least important 
element to be gained from such studies as this organization is 
able to make. Great good is accomplished by the Interna- 
tional Railway Congress, but those who are directing its 
career should be brought to think of its loss of influence due 
to these causes. 








SERVICE AND SAFETY OF M. C. B. CAST IRON 
WHEELS. 





In a discussion of the question, “How does the M. C. B. 
cast iron wheel show up in service as regards flange break- 
ages?” Messrs. R. L. Ettinger and G. L. Fowler offered the 
following before the Master Car Builders’ Association: 

Mr. Ettinger.—The 1904 cast iron wheel has not been in ser- 
vice long enough to state that the design is perfect and will 
remedy all defects in former patterns, nor was it claimed by 
the committee presenting it that they believed it to be the 
only design that would give good, satisfactory service; but the 
4904 wheel was presented as the best they had to offer by a 
very representative committee of this association, ably as 
sisted by a committee representing a majority of the largest 
wheel makers in the United States. These manufacturers 
must be satisfied that they are on the right track, as I have 
recently heard from a number who are now prepared to fur- 
nish this design, one writing that the 700-lb. pattern was 
made shortly after the convention last year and a great many 
thousand wheels from it put under cars of 100,000 lbs. capa- 
city from which they have had practically no complaint. 

The company with which I am connected put 8,000 wheels 
from this design in service last winter under 100,000-lb. steel 
coal cars. These cars are operating on some very heavy 
grades, and up to the present time we have not had any fail- 
ures. Of the lighter wheels for 60,000-lb. cars we have a larger 
number running. 

On a road in the west they had a number of very high coal 
cars that were giving a lot of trouble from breaking wheels, 
and it was decided to try the new M. C. B. design. The wheels 
were changed under some 200 cars, and I am told that none 
of the new wheels have failed. In this same connection and 
leading up to the change there were some tests made at Pur- 
due University of types of wheels in general service and 
wheels made from the new M. C. B. pattern. All of the re- 
sults were in favor of the new design. 

The breaking of flanges will be reduced to a minimum for 
cast iron wheels by the addition of 4% in. more metal on the 
outside. This increase will amount to but little more than 
1-16 in. on a line with the wheel tread, and this will not affect 
-guard rails set at 13%, in. any more than a driving wheel hav- 
ing the common distance of 53% in. between flanges, or a car 
wheel and rail that have a combined wear of 1-16 in. The 
co-operation of our road departments could very rapidly bring 
about the same relative conditions that now exist. 

On going into this question very carefully with our en- 
gineering department we could not find any objection from 
their point of view to making the change in the wheel and 
using them on the tracks as now laid, or on their part to in- 
creasing the clearance between main and guard rails to 1% 
in. on all new or repair work, and this has been decided upon. 

We took this matter up with our engineering department 
with some hesitancy, because there had been so much said 
about the objections we might expect to meet with, but in place 
of objections found a perfect willingness and desire in that de- 
partment to do anything the mechanical department asked 
with the view of better wheel service and fewer failures. 

Mr. Geo. L. Fowler.—I have not had the privilege of having 
had charge of any cars of 100,000 lbs. capacity using cast iron 
wheels, but I have been commissioned on two or three oc- 
easions to look into the service of cast iron wheels under 
various conditions. The position, it seems to me, as it stands 
to-day, is that there is an uncertainty in regard to the ad- 
visability and the safety of using a cast iron wheel under a 
car of 100,000 Ibs. capacity. Under a 60,000-lb. capacity car 
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there is no doubt whatever but that it is all right. 


Under an 
80,000-lb. car they seem to think that it is just about on the 


verge of the upper limit. With regard to the 100,000-Ib., th: 
general sentiment, as I find it through the community, is one 
of doubt. To remedy these defects, changeS have been made 
in brackets, in the location of the plates and the thickness . 
the metal, in order to strengthen the wheel, and these haye 
been to a certain extent successful, but there have been 4 
number of cracks, and some very peculiar cracks developed 
in action on mountain roads. It has been found that the 
brake action in heating the wheel is apt to produce an inter- 
nal crack that no inspector can see, and it works its way to 
the outside, breaking in detail, as though there were an in 
herent defect in the wheel as it came from the foundry, while 
it is really due to the brake action, because the same thing h2s 
been reproduced by subjecting a wheel to a thermal test: 
not the thermal test with a thick band of metal, but with a 
thermal test of about 14 in. molten iron, heating it about as 
the brake shoes would heat, and reproducing an internal 
crack which cannot be seen by any kind of an inspection. 
Now, with regard to the strength of the cast iron wheels: 
Professor Goss, at Purdue, recently took some cast iron wheels 
and put them in his testing machine, laid them flat and forced 
a square pressure bar down against the flange, holding it 


in place so that it could not back off, with some rollers to over- 


come the frictional resistance between the bar and a support- 
ing angle back of it; and with this he pushed the flange down 
off the wheel. He told me the other day that a normal wheel 
broke at 70,000 lbs. pressure. I heard of this a few weeks 
ago, and thought I would like to corroborate those figures 
for myself and try to ascertain the relative strength of a steel- 
tired wheel or a steel wheel. I wrote to Prof. Goss, asking him 
if he thought that he could do the work on his testing ma- 
chine, and calculated that it ought to take about four times 
or four and a half times as much pressure to push off the steel 
flange as a cast iron flange. I based my calculation on the com- 
parative tensile strength of the metals, which for cast iron 
wheels runs frofn 28,000 to 30,000 lbs. and for the steel tire 
runs from 112,000 to 125,000 Ibs. I made some tests a short 
time ago of the tensile strength of steel tires and found that 
they broke at from 112,000 to 113,000 lbs, per sq. in. Similar 
specimens from the tread of the Schoen steel wheel broke at 
stresses ranging from 118,000 to 123,000 lbs. per sq. in.; so 
that there is not much difference between the two. 

Professor Goss said he was unable to do the work in his ma- 
chine, so I requested the Schoen Steel Wheel Company to lend 
me their press, which has 1,000 tons capacity; I procured a 
cast iron wheel that the makers knew I was going to use for 
that purpose, and they sent me one that was a little thicker 
on the flange than the law really allows, with a chill that 
measured about % in. in the throat, so that there was a baci- 
ing of good solid gray iron in behind there to stand the 
stress. My figures on that are not, of course, absolutely ac- 
curate, because I was working on a large press where | had 
to allow for the weight of the head and also for the frictional 
resistance of the packing, but as the frictional resistance of 
the packing has been pretty thoroughly Worked out, there is 
probably not much error in my figures. The method used was 
to bolt the wheel firmly to the base of the press and to force 
a plunger bar down against the flange. The bar was prevented 
from backing away by a stiff angle bolted to the bed, the 
rubbing surfaces between the two having been well greased. 
This is essentially the same method as that used by Prof. 
Goss. -I broke the flange of that chilled iron wheel at a pres- 
sure of 116,000 Ibs., and it fractured silently with no apparent 
recoil. The flange of the Schoen steel wheel broke at 526,000 
Ibs., showing that there is not very much difference in the 
relative value of the strength of the flanges and. the tensile 
strength of the metal that was in the wheels. In the case of 
the cast iron wheel under consideration, I did not measure 
the tensile strength. At the present time I am engaged in an 
investigation to ascertain what the vertical stresses are on 4 
wheel, and I would suggest that we are very much in the con 








by j 


Aueust, 1905. 


dition of a man who would attempt to build a bridge without 
knowing anything about the load that that bridge was going 
to carry. You are running your wheels at all kinds of veloci- 
ties, With all kinds of loads, over all kinds of tracks, and there 
is no one that knows anything at all about what the actual 
flange stresses are. If the flange of a cast iron wheel is only 
worth 70,000 lbs., which Professor Goss tells me is the normal 
stress, it looks to me as though we were running very near 
the danger line when we are putting it under cars of 100,000 
lbs. capacity, high, as these cars are when loaded away up 
higher than the old box car used to be, hauling them over ail 
degrees of curvature and all kinds of track, without know- 
ing anything at all about the stresses to which we are sub- 
jecting them. I would suggest that it would be a very appro- 
priate thing for this association or some railroad or com- 
bination of railroads to investigate what the horizontal 
stresses are on a wheel when it is in motion. The matter 
would not be a very serious one either in time or expense and 
would certainly serve to cast light upon a subject which, at the 
present time, is shrouded in darkness. 





MALLEABLE IRON FOR WEARING SURFACES. 





The use of malleable iron for wearing surfaces has been 
somewhat limited, but a general answer to the question, “is 
it advisable to use malleable iron for wearing surfaces,” 
would be, No. Owing to the softness of the metal, the abra- 
sion is very marked and harder iron has longer life. This can 
readily be seen in passenger car journal boxes where after a 
few months’ service holes are worn through the sides of the 
boxes, and such surfaces are now protected by steel wearing 
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COLE BALANCED COMPOUND. 
ERig RAILROAD. 


The excellent results obtained from the Cole balanced com- 
pound on the Pennsylvania Railroad testing plant at the St. 
Louis Exposition and its successful service on the New York 
Central justify expectations of equally satisfactory results 
under the difficult conditions on the Erie Railroad which have 
been outlined in this journal. The accompanying engraving 
illustrates a 4—4—2 type locomotive built by the American 
Locomotive Company, at Schenectady, upon the Cole balanced 
compound system. Comparisons with the earlier Cole com- 
pound may be made by referring to our June number, 1904. 
The leading dimensions of the Erie locomotive are given in 
the following table: 


ATLANTIC TYPE COLE BALANCED COMPOUND LOCOMOTIVE— 
ERIE RAILROAD. 


GENERAL DATA, 
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COLE BALANCED COMPOUND 
G. W. WiLpin, Mechanical Superintendent. 


strips. For parts subjected to a lesser degree of motion, such 
as center plates, side bearings or draft gear, the malleable iron 
will prove satisfactory if properly designed, care being taken 
to so proportion the wearing surfaces as to keep the load per 
unit of surface and the friction within safe limits. While 
malleable iron may furnish a fairly satisfactory wearing sur- 
face under favorable conditions, the general tendency is io 
restrict its use to purposes for which, as a substitute for cast- 
iron, its greater strength makes it particularly valuable.— 
l. A. Foque, topical discussion before M. C. B. Association. 





AUTOMATIC MACHINERY FOR RAILROAD SHOps.—The question 
of automatic machinery is one that should receive a great deal 
ot thought. Duplicate work can be turned out economically 
use, and a railroad company can save considerable 
money by standardizing studs, bolts, pins and a hundred other 
things, making them at the principal ‘shop with automatic 
Machinery and distributing them over the whole road.—Mr. 
H. 1. "entley, Western Railway Club. 





Rati, Farures.—The results of our investigations indicate 
that the greater part of the difficulty which occurs to-day with 
rails under heavy traffic is due to unsound condition of the 
Steel, « condition which existed in comparatively slight degree 
in the earlier rails.—Robert Job, American Society for Test- 


ing Muterials. 





LOCOMOTIVE—ERIE RAILROAD. 


AMERICAN LOCOMOTIVE COMPANY, Builders. 


Silas A SN an a owe Ce ecdeeeesecieds 15% and 26 by 26 ins. 
Pie SO, GN dia 9 iin he nc ceticesiccctattee beateban 3 ins. 
VALVES 
BMG ctcweweuas Ried ehh adtad « Nb «ek alde neo alate nee 14-in. Piston. 
ne Se I Ee ee EE PE ere are ee .-6 ins. 


Steam lap 


Dds cr hed Aehaatrada dob eweds ween aaeb an daledeaen ove 
Setting, % in. lead forward motion when cutting off at 11 ins. of the 
stroke. 

WHEELS. 
EOP I I FE oo og cic vc ore cvccctccdaaescuhewarel 78 ins. 
GSU Ry {Ce GE WENO bo osc ciciccccccaceccactWuwcaneaee 3 ins. 
Driving journals, diameter and length...........:..... 10 by 12 ins. 
pugene Cres Wee (GON... do te wectnnseecedapalmmaund 36 ins. 
Se ae 05.6 6% vib. Cee Se s5 Sea RDEV ORE 64% by 12 ins. 
ree. Wr Wes CONE. gw ons cc te cltenscteecsetaeun 0 ins. 
Feary Cs Sa so oe einen te wccivcctadvdvegvewars 8 by 14 ins. 

BOILER, 
eee ie Rai ea ask hig chs Sk o> Ui Woresd mee kann e 4 cxtended wagon top. 
pS Bitte Gat) aC oa << ae ae ee. Ae eee ee Osea 220 Ibs. 
Gutesie. Gieesee O6 Bret rite. gos. cocks bce dst deeds 70% ins. 
Firebox, length and width..............-.cee- 108 1-16 by 75% ims. 
Pe Pe Ns io bates Bowe cee cocegamemeat % and 9-16 ins. 
Firebox, water space............. front, 4 ins; sides and back, 3% ins, 
Tubes, number and outside diameter..................2000- 388 2-in. 
PO Se NSS 65660 Fics cc eta s an didaws 11, 17 ft. long. 
Heating surface, tubes............ Wek bee eke 3,433.55 sq. ft. 
ee Se iio Ec ivkc wee cc be awieee acts ota 188.47 sq. ft. 
pO Oi rer ere 3,622.02 sq. ft. 
GQ CE HER Ree CRP e cess Cec deccncseinssdcaammeses 56.3 sq. ft. 
I is 6 klk a oad ee 6 dee win 006s ste an elem aeeaee Single 
Se | SU alin iia 6 occ wesc v0c ct can Cedemne deme 18 ins, 
Smokestack, height above rail...............eeeeeeee 15 ft. 2% ins. 
Ce Se et EPP eee ee 111% ins. 

TENDER. 
Be vind Swe eeeeel ad ee craks 6 608 cade da cae palo Water bottom. 
DRONE 6 60s Cotes Ctra eek Reewab de Cerade 12-in. channels and plates. 
We I VO Cid o's xc ck sd cdcccwvceccnédwatdeteuneniau 33 ins. 
Journals, diameter and length.................64.. 5% by 10 ins. 


Went CONE. Sha wes hess cc ccs vc camnsbnpecedagem en 8,500 gals. 
Coal capacity..... 16 tons. 










































COMMON STANDARD LOCOMOTIVES. 


HARRIMAN LINES. 








7 IV. 





(For previous articles see pages 154, 200 and 250.) 
CaBs.—The cabs of all four of the standard types are of the 
same general design; all being of metal with wooden roofs, 
the frames being of 2-in. angles, the sheets being of 7-lb. 
steel. The only essential variations are confined to the fit- 
ting of the cabs to the different boilers. All of the cabs are 
120 ins. wide, and all are 90 ins. long under the windows. 


Note: for whistle lever bearings 
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BILL OF STEEL. 


x 93 No. 8 steel for front and back. 
x 90% 7-lb. steel for sides, 

2 pieces 6314 x 70 7-lb. steel for front of roof. 

2 pieces 66%4 x 70 7-lb. steel for back of roof. 
The angles for the frame throughout are 2 x 2 in. 


4 pieces 601% 
2 pieces 641% 


All of the caks are braced to the back heads of the boilers 
by means of two diagonal rods 1 in. in diameter. They are 
secured to the boilers by means of 4 x 4-in. angles, 18 ins. long. 

We are indebted to Mr. W. V. S. Thorne, director of pu: 
chases of the Harriman Lines, for this information and ts 
the Baldwin Locomotive Works for the drawings. ° 
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STANDARD CAB FOR PASSENGER LOCOMOTIVES—HARRIMAN LINES, 


The designs are sufficiently alike to permit of illustrating the 
construction with one drawing, which is that adapted to the 
passenger locomotives which are of the Atlantic and Pacitic 
types. These cabs have ridge ventilation in addition to the 
trap ventilator through the roof. The windows are large, the 
side windows having three sashes, of which the forward one 
is stationary while the others slide. The cabs all have 9 x 17- 
in. slide windows in front over the boiler. The glazed doors 
opening on to the running board are 1314 x 44% ims., each 
having a 64% x 12-in. wire netting opening, covered with a 
slide of steel plate. The rear windows of the cabs are 16 x 26 
ins. over the sash. The details shown in the drawing, to- 
gether with the section through the roof, show the construc- 
tion of the frame and the attachment of the wooden portion. 
It will be noticed that a space of 2 ins. is provided between 
the %4-in. false reof of wood and the outer steel roof. The 
cabs have 3-16-in. wooden lining below the windows. The biil 
of steel for the cabs of the Atlantic and Pacific types shown 
in the engraving is as follows: 


TROUBLES oF Lone Aco.—In the old days during zero weather 
we would frequently have a number of rails broken in a 
single night. I recollect we had 255 rails broken in one night 
between Cincinnati and Cleveland, when the thermometer 
made a drop from 40 deg. above to 10 deg. below zero in 
fifteen or eighteen hours. We have seen the wonderful ad- 
vance made since the introduction of steel rails and steel-tired 
car wheels. In the old days it was not anything unusual (0 
find a broken car wheel in a train when the thermometer 
dropred suddenly; and the old pumps on the side of the 
boiler would sometimes freeze up’ and the whole road would 
be tied up over night. All that has been overcome, and we 
never hear of anything of the kind. It seems marvelous what 
was accomplished in those days of train despatching and the 
movement of trains by telegraph with so many difficulties to 
overcome. Some of the younger generation of railroad me 


can scarcely realize the trials and tribulations of railroading 
thirty years ago.—Mr. 0. 8S. Rhoads, before New York ait 
road Club. 
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DOES EDUCATION OF FIREMEN PAY? 





By B. P. FLory, 
MECHANICAL ENGINEER, C. RB. R. OF N. J. 





There has been considerable discussion in the technical 
press lately as to whether it pays to educate firemen, and, in 
fact, the other employes of the company, as hostlers, shop 
apprentices, etc., on whom the road has to (or should). de- 
pend for the making of engineers and firemen. 

While the general tendency seems to be in favor of some 
scheme of education, yet a number of the railroads have not 
yet decided in their minds exactly what the benefit will be 
to their individual systems. 

The writer last summer had occasion to make some coal 
and water tests, and thought that the results might prove 
interesting to the railroad world at the present time. 

The engine selected was an Atlantic type, cylinders 19 x 26 
ins., with American balance slide valves; working pressure, 
200 Ibs.; weight on drivers, 100,220 lbs.; diameter of drivers, 
84% ins. 

The runs were made between Jersey City and Philadelphia, 
with four cars on most of the trains, the distance being 180.8 
miles for the round trip. 

When starting the test the engineman and the fireman were 
instructed to run and fire the engine in their usual manner. 

The first tests the fireman had a heavy fire, and kept the 
engine blowing off a great part of the time. 

The record of the first test is as follows: 


“A 





: é bo a a 
~~ 2 pe ee {o} 
> —4 ; ts) = 8 eo s be 
e 3a) fc 08 aae at 33 sa Te 
s S86 &£2. 82 sa8 $8 85 $535 $52 
a Fe S <4ne 7% BRR oD Bo ons Pas 
1904. 

July 27 162.13 46.41 192 4-7-00 11,409 78,461 .390 2.67 
July 28 171.58 45.63 201 4-9-05 11,224 76,808 .352 2.47 
July 30 ~§190.7 46.09 194 4-8-30 11,956 77,910 .318 2.13 





After the above tests were completed, we got at this fireman 
and gave him instructions how to fire, using a light fire in 
starting and firing light all the way. That this made an ap- 
preciable difference is shown by the following tests: 





o © bo a g 

Ss e bo = & = th S 
« ted E30 98 wae ag - So ave 360 
~ a a) o % SS 2&ag af 22 7 ahe 
3 Che Pas Sh O55 of <2 eos o= 
a Bes «ne om BRE of Bo ons Bas 

1904. 

Aug. 29 170.0 45.24 193 4-13-25 7,952 72,398 .259 2.38 
Aug. 31 174.6 47.43 188 4- 1-45 9,385 72,398 .297 2.29 
Sept. 2 170.5. 46.3 189 4- 3-50 8,319 71,295 -270 2.32 





It will be noted that the coal consumption went down from 
an average of 11,530 lbs. per round trip, or .353 lbs. per ton- 
mile, to an average of 8,552 lbs. per round trip, or .275 Ibs. 
per ton mile, a saving of 22.1 per cent. 

On the second trip of this latter series of tests the fire had 
not been properly cleaned by the hostler before leaving, and 
it was necessary to do this at Philadelphia, which was not 
done on other runs. 

This fireman was counted as a good fireman for keeping up 

team, but he evidently did not try to save coal. 

That he had kept up his record made in the second series 
of tests is shown by a third series of tests which were con- 
ducted lately. The results are as follows: 
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Spr. 24 170.7 46.47 182 4- 6-00 9,561 73,316 .313 2.37 
Apr. 25 168.6 47.33 181 4-15-00 8,265 72,765 271 2.38 
Apr. 26 179.5 46.74 183 4- 430 7,679 72,397 .236 2.23 





The weather during these last tests was colder than the 

cond series, and more variable, which accounts for different 
consumptions of coal on the various days. Even with this 
sainst the test, the average coal consumption per round trip 
was 8,501 Ibs., or .273 Ibs. coal per ton mile, which is slightly 
less than on the second series of tests. 
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These tests and the results obtained have done the company 
a great deal of good, in that they have stimulated other fire- 
men to try to equal this record. I do not think that this is 
an individual case, and it is safe to presume that the same 
conditions will be found on other roads, especially on those 
using anthracite coal. A saving of 2,500 Ibs. coal per day, or 
of even 1,000 lbs. of coal a day per engine, means something 
to a company when one remembers how large a per cent. coal 
forms of the operating expenses of a road. 





NECESSITY FOR GREATER BRAKING POWER IN 
FREIGH [ SERVICE. 





An important opinion on the need for greater braking 
power on freight cars was expressed before the Master Car 
Builder’s Association by Mr. F. M. Gilbert, mechanical en? 
gineer of the New York Central Railroad. 

A proper consideration of acceleration and velocity, the 
prevailing higher speeds and heavier trains and the necessity 
for faster schedules, suggest that it is time that we look at 
the question of retardation and devote some time and thought 
to the question of how to absorb the energy of our high- 
speed heavy freight trains in less time than is now possible 
with the braking power we are using. In view of the existing 
conditions the writer cannot see that any arguments are re- 
quired to show that we do need greater braking power ou 
freight cars. 

From the crude state of the air brake apparatus it is useless 
to describe the ideal conditions—where the braked power 
should automatically change with the loads carried by the 
car. So far as the writer’s knowledge goes, no apparatus has 
as yet been developed that will accomplish this satisfactorily. 
We must therefore confine ourselves to getting the highest 
safe percentage of the light weight of the vehicle. 

The matter then resolves itself into the questions: 

1. Can we provide greater braking power on freight cars 
without introducing complications that would be detrimental 
to the equipment? 

2. If we can provide this increased braking power without 
detrimental effect upon the equipment, how can it best be done 
cheaply and with the fewest complications? 

The general practive to-day is to brake freight cars to 70 
per cent. of their light weight. This 70 per cent. when cor- 
rected for the cylinder effect absorbed by the brake gear will 
be reduced practically 20 per cent. We therefore arrive at the 
point of application of brake shoes with 80 per cent. of 70 
per cent. of the light weight of the car, which is 56 per 
cent. of the light weight of the car. 

If we assume for 100,000-lb capacity cars a light weight of 
38,000 lbs., we have 56 per cent. of 38,000, which equals 21,- 
280 lbs. If we add to fhe light weight of the car its capacity, 
plus the 10 per cent. permissible overload, we have 38,000 plus 
100,000 plus 10,000, which equals 148,000 lbs., and the per cent. 
of total weight braked is 21,280 multiplied by 100 and divided 
by 148,000, which equals 14.37 per cent. This braking power 
on a straight, level road does its work fairly well, but it is 
not sufficient on grades and curves, where the distance in 
which stops must be made is shorter. 

The writer is of the opinion that freight cars can be figured 
to be braked at 100 per cent. of their light weight without in- 
jurious results to the equipment; this when corrected for the 
power absorbed by the brake gear will reduce the actual 
braked weight to about 80 per cent. of the light weight of the 
car. 

The three principal factors associated with the air brake 
that are productive of injury to the equipment are: 

1. Lack of simultaneous application and release of the 
brakes on the various vehicles constituting the train. 

2. Lack of equal percentage of braked weight on the various 
vehicles constituting the train. 

3. Lack of maintenance in proper repair of the air brake 
mechanism of the various vehicles constituting the tram. 
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None of these factors will be affected one way or the other 
by the recommended increase in brake power, except the 
question of repairs, which will require more attention. 

The benefits to be realized from the higher braking power 
are: 

The ability to stop trains in a shorter distance; hence the 
ability to approach yard limits, meeting points, etc., at a 
higher velocity, thus enabling faster time to be made over 
the respective divisions. 

Owing to the large number of freight cars on which the 
levers are proportioned for 70 per cent. at 50 lbs. equalized 
cylinder pressure, I am of the opinion that the proper way 
to get the increased braking power is by raising train-line 
pressure the proper amount. 

Our air brake friends will probably say that triple valves 
designed for 70 lbs. train-line pressure will not work satis- 
factorily with higher pressures; they will also probably say 
that the increased leakage from train pipes under the higher 
pressure will overtax the pump. The answer to these objec- 
tions it appears to me to be that the triple valves should be 
modified so as to work satisfactorily and the train pipe 
should be kept tight. As the matter now stands we are not 
securing the results from air brake apparatus that we should. 








IMPRESSIONS OF FOREIGN RAILROAD PRACTICE. 


EDITORIAL CORRRESPONDENCE. 





\ BERLIN. 

A German locomotive building shop offers a good oppor- 
tunity to see aristocracy and servility. If you go about with 
a high official you will see the caps of all the foremen and 
workmen come off in deference to the officer. The poor Ger- 
man workman (he is skilful and faithful, but poor) gets 
perhaps 3 marks per day if he is an all-around mechanic. A 
rod fitter gets perhaps 80 marks per month (about $20), de- 
pending on the location. In these shops labor in building 
locomotives amounts to about one-third and material two- 
thirds of the total cost of building. The workmen begin at 
6 a.m. They breakfast at 8 a. m., return to work at 8:20, 
stop for dinner at 12 noon, and work from 1 to 4 p. m. It is 
not a desirable arrangement. I found in France in one of 
the shops visited that labor and material were about equal 
in cost. 

Milling machine practice is making rapid progress in Eu- 
rope. In the most up-to-date plants planers are almost en- 
tirely going out of use. At the works of Messrs. Neilson 
Reid & Co., Glasgow, the frames of the new Canadian Pacific 
locomotives then just completed were not planed, but milled. 
Two frames were placed on the machine so as to take up 
the least space in width, and were finished at the same cut- 
ting. The cutter was built up. It is said to be 14 ins. in 
diameter and at least 5 ft. long. The writer did not see it, 
but was told by one who had seen it. At Borsig’s works 
in, Tegel all locomotive frame and rod work is done by mill- 
ing machines. Six plate frames for German locomotives are 
secured to the machine table, which is as large as one of 
our big frame slotters, and the work which we do by slot- 
ting heads is there done by milling, and is done quickly. En- 
gine truck boxes are set up in rows of 12, and are finished 
in two cuts by special milling cutters, which are made to suit 
the standard boxes of the Prussian State Railways. In Eng- 
land and on the Continent the drafting room renders the 
greatest kind of help to the shop by providing uniformity in 
parts of a large number of engines, making it possible and 
profitable to fit up special cutters for such work as this. A 
trip through the leading European workshops would be very 
profitable if this subject alone was taken up. At Tegel ex- 
cellent use is made of high-speed steel, especially one of the 
brands which is well known at home. Milling cutters made of 
it are doing heroic service there, and are used for every con- 
ceivable purpose. 

These notes are necessarily of a rambling character and 
are not as thorough as they should be. On the surface there 
appears to be comparatively little in European practice which 
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We may profitably adopt. But it pays to dig beneath the sur- 


face. ‘The Borsig works have frequent orders for the Prus- 
sian State Railways. By the way, the workmanship is beau- 
tiful. Valves and valve-seats are scraped, and all that. It is 


far too fine. In going through the Borsig storehouse a lot of 
new parts for the standard engines will be found. .These are 
very carefully designed and equally carefully adopted. Then 
they remain standard for years, as there is little opportunity 
to improve upon them. Therefore, when not busy on con- 
tracts, the works may make a few of these parts for stock, 
knowing that they will be needed, thus getting the manu- 
facturing advantage from the strict standards. This surely 
has its good points, and exactly the same thing is done by 
all the English railroads, where the matter of duplication of 
standard parts is carried out most extensively and in an ad- 
mirable way. 

Returning for another word about milling—it is easy to 
make and profitable to use patterns for profile milling in case 
three or four standard locomotives use the same main rods 
and if from 60 to 70 new engines are built every year for 
replacements. On several English roads the valve gear work 
is so designed and so carefully made as to render it possible 
to take the valve motion from one engine and put it under an- 
other one—and it fits. This is occasionally done in order to 
get engines out of the shops quickly. The holes for the pins 
of valve motions are usually lapped out, and so also are the 
slots in the links. These are fitted perfectly on the machines, 
so that the link block will drop easily from one end to the 
other of the link, and no hand fitting is required, the fit being 
an absolutely perfect piece of work. A great deal of case 
hardening is done, especially in England, and the work is 
usually put up with the oxidized surfaces left as they come 
from the boxes. 

In three shops in England and in two on the Continent 
the writer was asked to collect and present in the columns 
of this journal the most up-to-date information upon milling. 
It appears that a milling wave is passing over Europe. In 
several places home-made milling machines—converted from 
planers—were seen, and were doing good work. Large, solid 
cutters are the rule for wrought iron and steel, while larger 
cutters with inserted teeth are in common use for cast iron. 
At the Borsig works a test outfit for milling cast iron has 
proved very profitable. A special motor drives a large new 
milling machine, and a good man is constantly employed in 
making tests of cutters of various kinds upon broad surfaces 
of cast iron and steel. By weighing the work and reading 
the ammeter the power required per unit weight of metal re- 
moved is studied, and my courteous conductor, the works 
manager—who does not speak a word of English—made me 
understand that this experimental work had greatly increased 
the rate of cutting and reduced the cost of milling. This, by 
the way, is an admirable demonstration of the convenience 
of electrical measurements in introducing improved methods 
in the shops. 

No twist drills are bought for the Borsig works. They are 
all made in the tool room, which is the largest I ever saw, 
and is chiefly engaged in making milling cutters. A fine, 
large twist drill was exhibited. It was 31% ins. in diameter 
and about 4 ft. long. The tempering of milling cutters was 
watched with interest. Gas furnaces are used, and the cut 
ters are heated very slowly. Until red hot they are not pu‘ 
into the furnace at all, but are heated by radiant heat by 
being placed on a plate under the furnace, the gas burner of 
which heats cutters to a high temperature in the furnac: 
while it heats to a red temperature those which are to go into 
the furnace. This is said to be the secret of hardening good 
cutters. 

Small pieces of high-speed steel were in some mysterious 
way stuck on the ends of large lathe and planer tools. The 
joints were fused and resembled brazing, but they hold heavy 
cuts. I did not succeed in impressing the works manage’ 
with the desirability of telling me how it was done or letting 
me see the process. G. M. B. 

(To be concluded.) 
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PRODUCTION IMPROVEMENTS. 


BEAMER FOR CONNECTING ROD KNUCKLE JOINTS. 
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Fig. 1 illustrates a very handy reamer used in the round- 
houses of the Lake Shore & Michigan Southern Railway for 






reaming the knuckle pin holes in connecting rods without re- BF 
moving the rods from the engine and thus saving a large pro- et 
portion of the time ordinarily required for this operation. tye 

The cutters are made right and left spiral and ball bearings g2 







are used between the stationary and revolving parts in order 
to reduce the power required for its operation to a minimum. 
A ratchet wrench is used on the square. We are indebted for 
this information to Mr. S. K. Dickerson, master mechanic at 
Collinwood, Ohio. 

LOCOMOTIVE BLOCKING ‘JACK. 

The blocking jack illustrated in Fig. 2 is in use at the Mc- 
Kees Rocks shops of the Pittsburgh & Lake Erie Railroad. 
A pair of these jacks are furnished for each pit in the erect- 
ing shop and when the wheels are removed from a locomotive 
one of these jacks is placed underneath the frames at the center 
of the cylinders while the other one is placed underneath the 
frames at about the middle of the firebox. These jacks are 
very much more satisfactory than blocking as they can very 
readily be adjusted to any desired height; they take up a com- 
paratively small amount of room and do not in any way inter- 
fere with the work on the engine, and last, but not least, no 
time is lost In hunting up blocking. The jacks are quite heavy 
and four rollers are provided so that they can easily be moved 
about. We are indebted to Mr. D. J. Redding, master me- 
chanic at McKees Rocks, for this information. 
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DEVELOPMENT OF SHOPMEN.—When you have reached the 
limit of the high-speed steel and heavy built shop tools, what 
are you going to do with your men? You still have room for 
increasing the output if you develop them as you should, es- 
pecially their loyalty —Mr. W. White, Western Railway Club. 





FIG. 1—REAMERB FOR CONNECTING ROD KNUCKLE JOINTS. 
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FIG, 2—LOCOMOTIVE BLOCKING JACK. ’ 


Core or Betrs—We have our own belt room, keeping a IMPORTANCE OF Jics:—The new shop is usually handicapped 
record of every belt failure as well as the life history of every by lack of jigs, templates, etc., possessed by the old one. 
bel! installed—paying the highest price for belts, yet having These things will remedy themselves in time, but the new 
the: cost less for operation and: renewal, with fewer break- shop cannot be expected to reach its highest efficiency for 
downs, than I believe in any machine shop of similar size in some time after it is put in operation.—Mr. J. H. Lonie, West- 


the world.—Mr. Harrington Emerson, Western Railway Olud. ern Railway Olud. 
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Detail of Floor Strips. 
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DETAILS OF ARRANGEMENT AND CONSTRUCTION OF THE RACK SYSTEM FOR SUPPORTING FRESHLY 
VARNISHED DOORS. 














ADJUSTABLE SYSTEM OF RACKS FOR STORING FRESHLY VARNISHED 
SASH AND BLINDS. 
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34. Strips 4k “long on each side of each trame 
DETAILS OF THE SPECIAL CORNER-PIECE CLAMPS FOR SECURING THE 
STANCHIONS AND OF TRIANGULAR GALVANIZED IRON 
SUPPORTING STRIPS. 


PASSENGER CAR PAINT SHOP VARNISH AND CLEAN- 
ING ROOMS. 


The varnish and cleaning rooms of the passenger car paint 
Shop at the Collinwood shops of.the Lake Shore & Michi- 
gan Southern Railway are especially well arranged. 
In the cleaning room, which adjoins the main shop on 
the south end, is to be found a novel system of wash- 
ing tanks, which is used in the washing of sash and 
other parts of the woodwork of passenger cars under re- 
pairs. The question of supplying sufficient tank room for this 
Work on so large a scale and in such a manner that it shall be 
easily accessible, hag been very successfully met by the system 
shown in the accompanying engraving. An interesting design 
of sectional tanks or tubs has been originated which provides 
hot only simplicity of construction, but also ease of repairs 
When same is necessary. 

There are eight of these washing tanks or tubs, each of which 
's built up of sections, as shown. Each tank consists of three 
middle sections and the necessary two end pieces, all of cast- 
iron, which are bolted together, making a complete tub of great 
strength and durability. This method of erecting them ef- 
fected 9 very material saving in the pattern work for the cast- 











STANDING RACKS FOR STORING FRESHLY VARNISHED DOORS. 


ings, and if by chance any tub is broken, a new section may ke 
bolted in place of the broken one with comparative ease. The 
method of erecting them, as well as of supporting them upon 
the iron framework stands, is well shown in the drawings. 

In front of each row of washing tanks is located a covered 
gutter for draining the drip from washed pieces to the sewer. 
The floon slopes toward this gutter for more than 5 ft. back 
from it. Each tub is piped up for water supply and also with 
a steam connection for delivering heated water; this is ac- 
complished by injecting the steam, from the %-in. pipe, 2s 
shown, into the water pipe, while the cold water is running 
from the tap, the steam being led into the water pipe through 
a special mixing connection in a tee fitting. 

Another feature which is of interest is the system of racks 
used in the varnish room for storing window sash and blinds 
while drying. This arrangement of racks provides a most 
efficient means for storing the entire equipment of a car while 
drying, so that the least possible amount of room is required. 
It consists of a long framework of iron bars, as shown in the 
accompanying engraving, with adjustable stanchions, which 
may be arranged to accommodate any width of sash or blinds. 
The stanchions, or movable partitions, are merely slid along 
the iron bar guides, and when properly spaced, are clamped 
securely by a binder at each corner. 

The plan of the varnish room indicates the locations of these 
racks, of which there are three, each 24 ft. long and 5 ft. wide 
The peculiar shape of the supporting strips is such as to car- 
ry a sash by contact at a corner only, so that the freshly var- 
nished surface is not interfered with. When the sizes of sash 
change the stanchions are adjusted to the particular position 
which will accommodate them and are clamped there by the 
special corner piece clamp. These racks are each located be- 
tween the varnishing benches, so that the work may be plated 
directly in the drying rack after varnishing. 

For the support of freshly varnished doors a different sys- 
tem of racks is made use of, as shown in the additional photo- 
graph and detail sketch. This is a standing rack, consisting 
of a floor frame piece with strips running crosswise, having 
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beveled edges; above this is erected an elevated longitudinal 
supporting stringer with projecting taper pegs. Then, as 
shown in the photograph, the procedure is that of resting a 
door between two of the strips on the base and between two 
corresponding pegs above; in this way the door will be sup- 
ported entirely by edges and the freshly varnished surface is 
protected. Each of these two door racks is 14 ft. long and the 
elevated supporting stringer is located 6 ft. above the floor. 
Each rack has a capacity of 54 doors upon either side of the 
stringer, making the total capacity 108 doors. 
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RAILROAD SHOPS. 


In discussing the report of the Committee on Shop Layout; 
before the Master Mechanics’ Association, Mr. F. F. Gaincs 
made the following observations: 

The report seems to question very strongly the advisability 
of large shops or the use of a single shop for a railroad sys- 
tem. The large shop is no innovation whatever. The Penn- 
sylvania Railroad shop at Altoona, which has been in exist- 
ence for a great number of years, is a fair example of larze 
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PLAN OF GASOLINE MOTOR CAR—UNION PACIFIC RAILWAY. 


GASOLINE MOTOR CAR. 


UNION Paciric RAILWAY. 


A light motor car designed and built under the direction of 
Mr. W. R. McKeen, superintendent motive power of the Union 
Pacific Railway, has been in service on that road since April 
1 of this year. It has met expectations to such an extent 
as to lead to the decision to build six more of a larger 
capacity. The experimental car is now in regular service at 
Portland, Oregon. 

This car is 31 ft. long and seats 25 passengers. It is 
mounted on a four-wheel specially designed truck, and weighs 
a little over 20 tons. The accompanying floor plan shows the 
shape of the car and the interior arrangements. A six- 
cylinder 100 h.-p. engine drives the forward axle by means of 
a mechanical chain drive with several gear speeds, the speed 
of the engine itself being variable through a wide range. A 
“synchronizer” facilitates the speed changes. A _ reverse 
throttle spark lever and emergency spark cut out and air 
brake valve are all arranged conveniently for the operator. 
Six cells of battery supply current for a “make and break” 
spark device. 

This car is designed for service on grades as steep as 4 per 
cent. and for frequent stops, its maximum speed being about 35 
miles per hour, but by changing the gear ratios it may be run 
at 60 miles per hour. Compressed air is used in starting, and 
the acceleration is remarkably rapid. For the first 50 ft. the 
acceleration is slower than that of an ordinary electric car, 
-but from 100 ft. it is very rapid. On a level or grade of 25 ft. 
per mile the car will start on the high speed direct con- 
nected, without the use of gears. One operator handles the 
car easily. It will run in either direction. The vibration and 
noise of the engine are not noticeable when running, and 
the car is reported to be entirely satisfactory. 

It has been running experimentally and in regular service 
since last April, and ran with its own power from Laramie 
to Salt Lake City early in May, making the 2,095 miles with 
entire satisfaction. Since it first started the car has not been 
out of commission and has not required more than slight 
running repairs. It has hauled a standard mail car of 
52,100 Ibs. up a 1.6 per cent. grade at the rate of 11 miles per 
hour. It has also been tried on a 7.8 per cent. grade (a 
coal shute trestle), where it was stopped and starfed re- 
peatedly. ‘ 


‘ 
9 sti Ls . 


shops. The present output of our Reading shops, where all 
the heavy repair work for the road is done, has been brought 
up in the past year to an average of three engines per day, 
and will be a little over 800 engines for the year, an increase 
of 22 per cent. over the previous year, and this has been done 
with a notoriously old tool equipment, and only a sufficient 
number of tools to operate 48 out of 68 pits; in other words, 
the erecting shops, which are in two bays, have been divided 
into 12 pits to each corner, which are being operated, and the 
remaining pits used for storage purposes on account of lack 
of sufficient machinery to run them. On the basis of 48 pits 
we are getting about an engine and a half per pit per month. 

Referring to the articles from the AMERICAN ENGINEER (by 
Mr. R. H. Soule), which are published as an appendix to the 
committee’s report, there is considerable exception to be taken 
to them. Tables of outputs, as given, are valueless unless 
considerably more is known about the conditions under which 
the output is made. 

The character of traffic, grade, ballast, curvature, water 
supply, weight of engine, etc., vary for each locality. For in- 
stance, on a recent trip of inspection by some prominent offi- 
cials, a certain shop located in a territory with a good water 
supply was very highly commended for its output on the unit 
basis. The average cost of engines repaired, however, was 
only from $300 to $350 per engine, or about one-fourth cost per 
engine at our Reading shops. During the past year the aver- 
age cost of engines receiving general repairs was slightly un- 
der $1,500. This may seem high, but the power had become 
run down considerably, and the majority of engines required 
heavy boiler work, so that while apparently high it is really 
a reasonably low figure, it being about the same as that for the 
Central Railroad of New Jersey, as the average cost per engine 
varies only a few dollars from the average cost per engine on 
the latter road. This shows the fallacy of comparing output 
of shops in different Jocalities on the unit basis. 

The proper proportion of floor area for each depariment, 
based on the number of stalls, is also worthless when simply 
tabulated without reference to conditions. A majority of the 
shop layouts are deficient in floor‘area for machine tools and 
boiler work. The newer heavier power requires much more 
machinery to obtain the same output as was previously accom- 
plished when engines were small. Higher steam pressures 
have very noticeably decreased the life of flues and fire!oxes, 
and many recently built shops are preparing to overcome this 
defect by extensions. As being of interest in this connection 
I have tabulated the present area and the area that wil! exist 
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when the present extensions, which are now under way, are 
completed at our Reading shops: 


itional 
feet. 
Square feet. 
Area 


Total area 


v 
<i = 
i] 
Ss v 
S44 i i 
ke 
Sau 35 BE 
eseoee 108,600 1,523.5 
Extension, 


400 x 250 
Machine, one bay, 740 x 60...4.. 44,400 eee 144,400 2,123.5 


400 x 50 
Boiler, two bays, 400 x 120...... 48,000 57.400 105.400 1.550.0 


In a great Many cases the blacksmith shop is used for both 
car and locomotive forgings. The use of steel castings for 
many locomotive parts, instead of forgings, and the manufac- 
turing of other parts on turret lathes and special machines for 
bar stock, has greatly reduced the necessary output of this de- 
partment, so that while the Reading shop, having an area of 
37,360 sq. ft., or 525 sq. ft. per locomotive pit, is apparently 
small, it has been found from actual experience to be ample 
and with a good margin of reserve. 

A sufficient number of cranes to properly handle the work 
should not be overlooked. In the older shops, which were not 
equipped with overhead cranes, each machine handling work 
of any size was provided with an air hoist or other lifting de- 
vice for handling the material from the floor to machine and 
back again. In the newer shops, with the overhead crane 
service, the air hoist is practically eliminated, while a very 
small number of cranes has to do the work formerly done by 
a large number of air hoists or other similar contrivances. 
Before the advent of overhead cranes in locomotive shops a 
large portion of the moving and lifting was done by hand, but 
since the advent of cranes no one ever thinks of doing any 
such work, no matter how long he may have to wait for a 
crane. It therefore becomes doubly important to have a very 
large number of cranes serving each department, and it is 
also desirable, in addition to overhead crane service, at par- 
ticular machines to install small independent hoists, either 
air or electric, where there is frequent need of such service. 

With the installation of new cranes that are to be put in 
the present shops and the present extensions that are under 
Way the Reading shops will have the following crane equip- 
ment: In each erecting bay one 120-ton, with two trolleys; 
one 35-ton, with two trolleys; two 10-ton, with single trolley. 
The main machine shop will have three 10-ton single trolley 
cranes. The covered storage yard will have one 10-ton single 
trolley and one 10-ton double trolley. The boiler shop, with 
two bays, will have in the main bay one 35-ton crane, with two 
trolleys, and one 10-ton crane, with single trolley. In the other 
bay three 744-ton cranes, single trolley. In the machine shop 
extension the center bay has one 35-ton crane, with two trol- 
leys, and one 10-ton single trolley. One side bay has two 714- 
ton cranes, single trolley; the other side bay two 10-ton cranes, 
single trolley. 

The cranes operating in one bay of erecting shop, center 
bay of machine shop extension and the main bay of boiler shop 
are all on the one runway, and are not absolutely confined to 
territory designated. Those nearest the dividing line of each 
Shop can be used when occasicn demands in the next shop. 








TiLEPHONE Data.—Mr. F. P. Fish, in an address before the 
Beacon Society, stated that the energy required for a single 
incandescent burner is 5,000,000 times as great as that re- 
quircsd to send @ message to Chicago, and that the energy re 
quir.2 to lift a weight of 13 ounces is sufficient to operate a 
telernone for 240,000 years. To meet all the requirements of 
the service 1,000,000 trees a year are required for poles, and 
the cverage cost of every class of message is 2.2 cents. Three 
years ago twelve telephones for every 100 of population were 
considered the maximum that it was possible to supply. Now 
the telephone people are looking ahead to a maximum of 


. twenty for every 100 of population. 
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WESTINGHOUSE COMPOUND PUMP. 





BY F. H. PABKE, 





The new design of Westinghouse compound pump consists 
of three cylinders placed vertically in tandem. The two lower 
ones are joined by a thin center piece, constituting the air 
end of the pump, and these are surmounted by a center piece 
and steam cylinder of the regular Westinghouse type, so 
that in general appearance this new pump, although some- 
what longer, is very similar to the regular Westinghouse pump 
that has peen standard on locomotives tor air brake systems 
tnrougnout the country tor so many years. ‘fhe design is 
very compact and, since the air-end only is compound, the 
additional features required are so simiiar to tne Old sltanu- 
ard that the same simplicity of operatiom is assured. Gen- 
erally speaking, the compounding of the air end is done as 
follows: 7 

‘he two air cylinders are of the same diameter, each hav- 
ing a piston suitably connected to the piston rod, which is 
actuated by the steam piston. These two air pistons are fur- 
ther connected by a drum of smaller diameter tnan tne inside 
diameter of the air cylinders in such a manner that the two 
pistons and drum form a sort of spool. The center piece be- 
tween the air cylinders fits closely about the spool, and has 
packing rings to prevent the passage of air from one cylinder 
to the other past the surface of the drum. The low-pressure 
air is drawn into the top of the upper cylinder and the bot- 
tom of the lower cylinder, and during compression is forced 
through suitable valves and passages to the annular volume 
formed between the spool, air-cylinder walls and center piece. 
The final compression takes place in this annular volume, and 
the air is forced out through the passages and valves in -the 
center piece to the discharge opening. It will thus be ob- 
served that in each air cylinder both high and low pressures 
are single acting, but that these pressures on the air piston, as 
a whole, are double acting. The resultant effect, therefore, 
on the steam piston rod is almost the same as in the simple 
pump, but the air cylinder surface being twice as great as 
in the simple pump affords twice the opportunity for radia- 
tion of heat, and for that reason the temperature of the air 
discharge is considerably reduced for locomotive service. 

Also by thus compounding the air end a much smaller 
steam cylinder can be used to operate the pump, thus causing 
a marked economy in steam consumption. 

The present design of pump consists of a steam cylinder 
8 ins. in diameter by 12-in. stroke and two air cylinders 11 
ins. in diameter by 12-in. stroke, while the small diameter 
of the spool is 8% ins. It is made for a capacity similar to 
that of the standard 11l-in. pump, which has been on the 
market for some years, having air and steam cylinders each 11 
ins. in diameter by 12-in. stroke. Consequently the compound 
pump has an 8-in. diameter cylinder instead of an 1l-in. as 
with the standard, and the steam: consumption is thereby re 
duced to about 52 per cent. of the latter through this change 
alone. But by compounding the air end the capacity of the 
pump is increased about 16 per cent. when pumping against 
90 lbs. air pressure, due to the fact that the low-pressure 
clearance volumes at the end of a compression stroke are 
filled with air at only about 40 lbs. pressure, instead of 90 
lbs., as in the simple pump, and in the former case this pres- 
sure reduces to the atmospheric pressure much earlier dur- 
ing the intake stroke than is possible with the standard 
pump, consequently the volume of air drawn in at each stroke 
is that much greater. For this reason the saving per cubic 
foot of air compressed is greater than that shown by the 
difference in steam cylinder volumes, and from tests made 
on the compound pump it appears that it requires only about 
45 per cent. of the steam per cubic foot of free air compressed 
that is required for the standard 1l-in. pump. This, of course, 
is an immense saving of itself. But since the amount of air 
compressed per stroke is greater, the time required for the 
pump to operate is thereby diminished, and the amount of 
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wear and cost of maintenance are correspondingly decreased. 
The air valves, valve seats and valve cages are of the same 
pattern as those used in the 11l-in. pump, while the steam 
valve mechanism corresponds exactly With that of the 914-in. 
pump. Also the pision rings of the two air pistons are sim- 
ilar to the 11-in. pump and the steam piston rings correspond 
to the old standard 8-in. pump, many of which are still op- 
erating on railroads. The steam and air connections are also 
made up of standard pieces that are now in use on the other 
pumps, so that by the introduction of this new compound 
pump the amount of repair stock required outside of that 
already needed by railroad shops is very small indeed. 
Since the working parts are all modelled after those of the 
existing standards, the knowledge possessed by repair men 




















FIG. 1—-WESTINGHOUSE COMPOUND PUMP. 


at the present time will serve them in making repairs on the 
new. pump without any extended extra instruction. The 
rules already issued for operating air pumps will in nearly 
all cases apply to the new pump, so that its introduction, in 
almost every way, will cause no trouble or inconvenience to 
the operating departments. 

Although: this pump is spoken of as the “New” compound 
pump, it can hardly be said to be entirely so, since the West- 
inghouse Brake Company, in London, have built such pumps 
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for some years, and have them in successful operation both 
in England and on the continent of Europe. Therefore, it 
is not in the nature of an experiment as far as the design 
and operation of the pump are concerned. The application 
to American railway practice is, however, new, and several 
railroads have already placed them in service on trial. 

The greatly increased weight of cars demanding larger 
brake cylinders, coupled with the greatly increased length of 
trains, has brought about the expenditure of a much greater 
quantity of air and, naturally, the requirement of a larger 
air pump. It was this fact that brought out the 11-in. pump. 
With the introduction and general adoption of the high-speed 
brake and high-pressure control apparatus, the main reservoir 
pressure was increased from 90 to 120 lbs. Consequently the 
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FIG. 2—SECTIONS THROUGH AIR AND STEAM CYLINDERS. 


work of the pump was greatly increased thereby, ard the 
consumption of steam by the air pump has been found to be 
a considerable factor of importance; and the introduction of 
an air pump designed to give the greatly increased amount 
of air, and at the same time require a-much less amount of 
steam, has been made a necessity which both the railroads 
and the air brake company have for some time pas‘ recoé 
nized. Such a pump must combine the requirements just 
outlined with the simplicity of operation and maintenance 
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as well as the absolute reliability now had in the standard 
pumps. Such a pump the new Westinghouse compound pump 
is designed to be. 

The cuts illustrating this article will give a clear idea of 
the design and operation of the pump for those who are in- 
ierested sufficiently to follow it through. The steam cylinder 
is made both right and left hand, so that the steam and ex- 
haust connections can be made on either side, or both on one 
side. The lower thin center piece connecting the two air cyl- 
inders contains the final discharge valves and orifice. Each 
air cylinder has a suction strainer through which the air is 
drawn into its low-pressure volume. 

Figure 1 shows a side view of the pump, indicating clearly 
the position of the air valves and ports as well as the lugs 
for supporting the pump in position. 

Figure 2 shows a front central section of the pump and a 
side view partly in outline and partly in section. From this 
cut the operation of the pump can easily be followed through. 
Steam enters from the governor at the steam inlet and passes 
through the port a, a, to the cavity A over the main valve, 
from thence it goes to either the top or the bottom of the 
steam cylinder in exactly the same manner as in the present 
9\4-in. or 1l-in. pumps. It is hardly necessary, therefore,. to 
follow this part of the operation through in detail, as the 
operation of the standard Westinghouse pumps is not new. 

The operation of the air end, however, will be of much in- 
terest. On the down stroke air is drawn in through the upper 
air inlet on the left-hand side of the air cylinder; it passes 
through the passage m, receiving valve 86, m, to the low- 
pressure volume above piston 66. When the piston reaches 
the lower limit of its stroke and starts upward, this air is 
compressed until the upper discharge valve 86: (on the upper 
1ight-hand side of the cylinder) is raised, then the air is 
forced through port 7, discharge valve 86:, passage gi, receiv- 
ing valve 862 and port mz to the annular cavity between the 
drum portion of piston 66 and the cylinder 63. Since this vol- 
ume is much smaller than the low-pressure volume, the air is 
being compressed during its passage from the low-pressure to 
the high-pressure volumes until, when the piston reaches the 
upper limit of its stroke, the air in the low-pressure clearance 
passages and high-pressure volume has reached the intermedi- 
ate pressure of approximately 40 lbs. 

During the following down stroke this high-pressure air is 
compressed until it raises the final discharge valve 86s, when 
it passes through port re and the discharge valve to the dis- 
charge orifice in the center piece between the air cylinders. 

This same operation occurs in the lower cylinder when 
the piston goes in the opposite direction from that described 
above, and as corresponding passages are designated by the 
same letter, the operation can be readily followed through by 
reading over the description just given. 

The air cylinder is lubricated by three oil cups, as shown 
on Fig. 2. The upper end receives its oil from the automatic 
oil cup placed just to the left on the upper center piece. The 
piston drum receives its lubrication by the oil from the cup 
connecting with passage gi: in the upper air cylinder, aid is 
drawn into the high-pressure volume by the air as it goes 
from the low pressure to the high. The lower end of the air 
piston is lubricated by the oil cup situated on the left side 
of the lower center piece. The last two oil cups mentioned 
are old style air-cylinder oil cups, whereas the other, and that 
in the front view of the pump, is the new automatic air-cylin- 
der oil cup. This cup can readily be used for the upper low- 
pressure cylinder whenever desired. 

is thus seen that the complication due to compounding 
by this design is materially reduced, and all parts are made 

Strong and durable and as nearly like standard simple pumps 

as 't is possible to make them. In this way the great relia- 

bility that has been so prominent a feature of the Westing- 
hovse pumps is made to apply to this pump also. 


— 





‘It is better to arrive safely after dark than to arrive an 
hour earlier on a shutter.” 
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CURTIS STEAM TURBINE TESTS. 





The following remarkable results were obtained in a series 
of tests of a 2,000-k.w. Curtis steam turbine generating unit 
which were recently made under the direction of Mr. Fred- 
erick Sargent, of Sargent & Lundy, and Mr. Louis A. Ferguson, 
of the Commonwealth Electric Company... The turbine oper- 
ates at 900 r.p.m., and is a four-stage machine designed in 
1903 and recently changed slightly as-a result of experiments 
conducted during the past year. The machine as tested con- 
forms as nearly as possible to the standard four-stage ma- 
chines now ,being produced, but is less efficient since the 
changes made have been confined to the buckets; while several 
other important changes, which are known to be desirable, 
could not be made in this case without entirely rebuilding the 
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2,000-K.w. CURTIS STEAM TURBINE. 


machine. Every precaution was taken to get accurate and 
reliable results, and repeated tests confirm these results. 
Full Load Test: 


ROUNOUN OO, BOON i dian ain «'a'k'e Se 00 bus dace nn 1.25 hour. 
CE SOE CONMMEED t,o vas <p ve chic catlccutaeln 166.3 Ibs. 
Back eS ee eee 1.49 in. of mercury. 
lie ae ES SRE ere Pe ae 207 deg. F. 
es OEE ene fetter re ee ,023. 
eam consumption per k.w. hour..........ccccceccccces . * 
Half Load Test: . Rar: 
RONEN 4 ok. 5s cn sd'dcc wed bt swe wviesaweaun 0.916 hour. 
DUSGEE - ROUND COMROD. 6... s 5.0 vu secedeeneeetete 170 2 Ibs. 
ee ce ae ere 1.40 in. of mercury. 
UN wes a kk! wee was sa ws odes ecdee cache 120 deg. F. 
SI SERY SOI o's o disin G00 we.cleenwakoagek Gaaa nnn 1,066 7 
Steam consumption per k.w. hour...........cecccceceees 16.31 Ibs, 
Quarter Load Test: 
ME ES ONO a cae a adic gacasceadeadcubadtuwes eae 1 hour 
SORE, WONG) CURRAN. og 8 o.oo 4s sn.8 050.0 Can UhbS ca “, 155.5. Ibs. 
Bach presemte (CWRbsOtete) . . . 2. ccc cccsscdices 1.45 in. of mercyry. 
Le eee pe EEE) I ee es eee he rs ore pe 204 deg. F. 
eg Ul a rea PPrrtir 555 
Steam -consumption per kw. hour’........ccscecsscecebheccs 18.09 
Zero Load: 
SO OR eke bc hb bec een ct ddodetah decease 1.33 hour. 
SS iad oi6 i's ads vd ceeosh cbvenéed acwudenbun 1545 Ibs. 
TE I CONOUED 6 5 x 6 oa oc ee emdidb.cddiced 1.85 in. of mercury. 
GIN catalan seS Gs Sia ot aco cad cin Roe on aia abe 156 deg. F. 
Steam consumption per hour..............eeeee0e: .~«+-1,510.5 Ibs. 





UNIQUE POSITION OF SUPERHEATING.—One consoling fact in 
the experimental stage must be remembered—that no risk is 
being run of a loss, as whatever superheat is obtained is of 
value, and although if insufficient, the greatest economy is not 
obtained, the best results will have to be worked up to, as a 
sufficient amount of evaporative surface must be retained.— 
H. H. Vaughan, before Master Mechanics’ Association. 
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Nearly every successful man will give a reason to which he 
considers his success due. The editor recently obtained such 
a reason from an official whom the readers of this journal 
all know. It was: “When in subordinate positions I always 
made it a point several times every year of introducing im- 
provements, each of which would pay my salary for the year. 
It did not require many years for these improvements to be 
traced to me, and then I was pushed ahead as fast as I could 
go, and perhaps faster than I ought to have gone. A young 
man who will do this cannot be held back on a good railroad.” 








COST KEEPING. 





By their cost keeping systems the success of manufacturing 
enterprises may be measured. As a basis for estimating and 
conducting manufacturing cost keeping is absolutely essen- 
tial. By the records of costs the superintendent is guided 
in his organization and administration in such a way as to 
intelligently introduce improvements. He is thereby able to 
compare the efficiency of men, machinery and methods, while 
without accurate knowledge of costs he would be working in 
the dark. 

Cost keeping may be carried too far as a hobby, but there is 
vastly more danger of not carrying it far enough. Railroads, 
as a rule, fail to appreciate the value of cost records, partic- 
ularly in the shops. These records necessitate providing ad- 
ditional clerical expense, but it is money well invested when it 
illuminates the operation of the shop and forms the basis of 
improvements. Those who are becoming interested in this 
subject and are engaged in establishing simple and inex- 
pensive methods of applying commercial principles to railroad 
shops are sure to come into prominence, because of their suc- 
cess. Success cannot fail to follow intelligent efforts to im- 
prove, and railroad shops offer a broad field for this sort of 
improvement. It should be easy to secure new and up-to-date 
machinery if the possibilities of saving could be stated defi- 
nitely. 
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THE ,IMPORTANCE, OF TWELVE INCHES. 





To meet the requirements of heavier passenger trains a 
certain road got some heavier passenger engines. They were 
larger and, presumably, better in every way than those which 
could not quite make the time. From the first the firemen 
found their work harder than before, and objected to the en- 
gines because of their size. This led to a test for fuel con- 
sumption, resulting in showing that with the same schedules 
and weight of trains, the larger engines were slightly more 
economical in fuel per ton mile than their predecessors. For 
a time mo one could understand why the work was harder, 
but it was soon discovered that the tenders of the new engines 
required the men to carry the coal 12 ins. further than the 
older ones. As the men handled about 5,000 lbs. of coal per 
hour, this small distance became important. The remedy was 
easy, and was quickly applied, after which complaints ceased. 
This indicates the necessity for care in details of design, in 
order to render big locomotives as convenient as possible for 
the men. This is an important matter for the attention of 
draftsmen, and in such questions of detail draftsmen have an 
opportunity to Show their value to their employers. 








SPEED CHANGES FOR MACHINE TOOLS. 





There has been a very noticeable tendency during the past 
year or two to increase the number of mechanical speed 
changes on several types of machine tools, the aim being to 
furnish as many changes as possible without making the 
mechanism too complicated or bulky, and to make these 
changes with a minimum loss of time and with as littie in- 
convenience to the operator as possible. Such tools as lathes, 
boring mills and drill presses are, in many cases, now fur- 
nished with two, three, four and even more times as many 
spindle speeds as formerly, while several types of tools which 
three or four years ago were regarded as requiring only one 
speed are now arranged for two or more, as is notably the 
case with planers and some of the boiler shop tools. 

Credit for this development is very largely due to the re- 
sults which have been gained with the individual variable 
speed motor drive. These motors won their way into the 
shops largely because of the opportunities afforded by close 
and convenient speed regulation and brought this question 
forcibly before the shop managers. That an increased num- 
ber of speeds, which may easily and quickly be changed is 
desirable is indicated by the fact that in a large railroad 
shop, where the machine tools were changed from the belt 
to the individual variable speed motor drive, the men availed 


. themselves of the additional speeds without any great amount 


of instruction being given them, and the company considers 
the increased output due to this change as more than sufii- 
cient to have justified them in making the change. 








LARGE LOCOMOTIVES, 





Where to draw the line in scrapping old and light locomo- 
tives and where to draw another in building light ones are 
questions of importance on Western lines having many miles 
of branches with comparatively light traffic and poorly bal- 
lasted tracks. Good policy in one section of the country may 
not be good in another, where the conditions are far different. 

Much has been heard lately about the policy of building 
light engines—of about 130,000 lbs., on driving wheels of tue 
2—8—0 type, and some of the Western lines are doing tlis 
and also maintaining locomotives which roads with heavier 
traffic cannot afford to keep up. This scrapping question is 
mainly one of track and traffic. If a road has not the busi 
ness to require heavy locomotives, and has not the track (0 
carry them properly, the case is clearly one requiring light ca- 
gines. This, however, has been used as an argument agai2st 
the modern heavy locomotive, which is said to have been ut- 
successful. 

Wherever traffic is heavy, heavy locomotives are absolutly 
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necessary, and if they injure the track, break draft gear and 
are generally difficult to operate and maintain, the conditions 
must of necessity be improved, and the locomotives must be 
made successful. It would be a great comfort to every one 
if a step backward in this matter could be taken, but it will 
probably never be taken, and locomotives will be still heavier 
rather than lighter. Heavy locomotives have led to the dis- 
covery of many weak spots, but these will be strengthened. 
It seems to have become axiomatic that where business is 
heavy locomotives must also be heavy, and the problem is 
not to make them lighter, but to make the heavy ones satis- 
factory. 

Much is now being said about a return to narrow fireboxes. 
It is impossible to predict the effect of automatic stokers on 
firebox design, but unless the stoker changes the situation it 
seems very unlikely that a return to the old narrow firebox 
will be made. It seems more logical and more wise to en- 
deavor to overcome such difficulties as have occurred with 
wide fireboxes, as the wide firebox is certainly necessary with 
the present large boilers. 

In the standard locomotive equipment of the Harriman 
Lines mo provision is made for light locomotives in future 
equipment. Light engines for all purposes sufficient for many 
years are believed to be covered by the present equipment, and 
who can tell what the requirements of 25 years hence may 
be? It is even predicted that by that time steam locomotives 
will be found only in museums. Certain it is that the pres- 
ent problem is how to build heavy, powerful locomotives and 
to operate them properly. 








MAN FAILURES VS. ENGINE FAILURES. 


A prominent railroad official recently said: “I am tired of 
hearing so much about engine failures. Casualties to loco- 
motives leading to delays and grief we have in abundance, but 
the proportion due to actual failures of machinery and boilers 
is small. Our trouble is ‘men failures.’ ” 

Pooling is the worst influence ever introduced into locomo- 
tive practice, and as long as it is used it will be difficult, if not 
impossible, to overcome these men failures. Following pool- 
ing came the idea that that operation is best which gives each 
train the maximum possible number of tons. This is pernic- 
ious, fallacious and wrong. Moreover, it is expensive. What 
is needed is an apostle of economical train operation, who will 
be broad enough to see the whole operating problem at once 
and strong enough to compel the investment and the policy 
which will permit of converting transportation into a com- 
mercial transaction. 

Heads of departments must conscientiously combine to pro- 
duce economical results, and they must be willing to allow 
their personal and departmental records to dissolve into the 
final returns—net earnings. This involves board-mindedness, 
concerted effort and team work. The men failures are not 
confined to enginemen. There is abundant support for the 
Statement that many of the higher officials are far removed 
from the problems and the men, and for the further statement 
that many of them do not realize this. 

it is not enough to design and build locomotives and round- 
houses, tracks and bridges well. It is not enough to design 
anu equip shops well. There is another and far more diffi- 
Cu't problem in the use of these factors, in the selection and 
training of the men to understand them, and who are dis- 
posed to secure from them the desired results. 

With the increase in size of railroads and the growth of 
organizations a tendency of serious import has developed. 
The higher officials are necessarily further removed from the 
mei, and to provide for this a radical improvement must be 
Maie in order to insure that at least some one else is near 
the men. - 

45 armies increase in size this is provided for by maintain- 
ing the component units as small as ever. More companies, 
complete in themselves, are added. The generals are occupied 
Wit large questions, and they cannot and must not, deal with 
the individual man; but the captain is as near the men as 
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ever. The captains are as well trained and the discipline 
may be as perfect in a thousand as it is in a few companies. 
From this standpoint to reduce men failures the railroads need 
more captains, more delegation (but not division) of author- 
ity, more responsibility of subordinate officials and more coun- 
cils of war of higher officials. 

Some of the men failures are: (1) Putting green men at 
work as firemen after but one week of experience on a loco- 
motive and with no previous railroad experience. Such men 
will forget to put the heater on the left-hand injector, and it 
will come in frozen on a cold day. (2) Allowing trains to de- 
lay long at stations for baggage and mail transfer, which time 
must come out of the locomotive when running. (3) A policy 
which renders it possible for a locomotive engineer to earn 
more in a month than the master mechanic, who is responsible 
for the work of three hundred engineers, a couple of thousand 
shop and roundhouse men and various other responsibilities. 
What else but a man failure can be expected here? (4) The 
continued use of old shop machinery when new tools will 
double the capacity. (5) Depriving local officials of reason- 
able discretion in advancing wages and salaries to specially 
efficient men. (6) The tendency toward leveling men into 
classes with horizontal planes of cleavage by rules regulating 
the maximum rates of wages. (7) The pooling system and 
indifference to individual responsibility in the operation of 
locomotives. (8) The tendency toward putting the blame on 
some other department. (9) The lack of something to take 
the place of old-time apprenticeship. The too general lack of 
training of men in their duties and the lack of systematic 
recruiting systems. ; 

These are enough for the purpose, and it is important to 
note that these are questions for the presidents and directors 
to decide. There is reason for hope that they will soon be 
appreciated. * 





SELECTING NEW MACHINE TOOLS. 





Too much emphasis cannot be placed on the importance of 
using great care in selecting new machine tools. The price, 
a photograph and a specification or general description afford 
a basis upon which to work, but they are not sufficient. The 
person who makes the selection must be thoroughly familiar 
with the work which is to be done by the machine, and should 
personally inspect the various machines which are offered to 
determine which one is best adapted to handle the work. The 
first cost of one machine may be much greater than another, 
but an investigation may show that the increase in first cost 
will be offset in a few months by the increased output afforded 
by the higher priced tool. A photograph is often misleading, 
and does not enable one to study the detail parts closely. The 
specifications and descriptions are too often written with a 
view to exploiting the “talking points” of the machine and 
some of the more common features, which, nevertheless, may 
be of vital importance as far as the output or accuracy of the 
work is considered, are sometimes not even mentioned. Too 
much importance is often given to the comparative weights of 
machine tools. Weight means nothing if it is not properly 
distributed. 

It is encouraging to note that some of the larger roads are 
placing the selection of new tools in the hands of a committee 
composed of those best fitted to judge the merits of the tools 
from a practical and theoretical standpoint. One road recently 
sent one of its machine shop foremen to examine the various 
makes of tools at the works of the builders, and was almost 
entirely guided by the report which he made. In these days, 
when rapid progress is being made in improving shop methods 
and new features are being added to machine tools from time 
to time which enable them to be more easily operated, and 
which tend to increase the accuracy of the work and the 
output, the best results cannot be obtained by considering the 
tools in a haphazard manner at long distance, or by leaving 
it in the hands of a person who is not in close touch with the 
development which is taking place. 
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COMMUNICATIONS. 





A MATTER OF EDUCATION. 
To the Editor; = 

Expecting in yor#™Ptly issue to note further comment on your 
article, “A Matter of Education,” from the June issue, I find 
that motive power officials have missed another good opportunity 
to place their men in the right light. 

Humanity, with all its follies, is not depreciating as fast as 
depicted by some of the writers on this question. Look at the 
matter in its right light and go to the bottom of it, and you will 
find what is termed in this busy day “Commercialism” in one 
form. Let those officials, who fear for the future and the kind 
of men they must use go back to the days of the old men. Were 
they brought up under the pooling system of*engines? Was an 
engine cared for to keep it in shape to haul its tonnage econom- 
ically ? : 

With the coming of the large engines, we entered a new 
phase of operation. Have the highergpfficials given the motive 
power department the appliances nécessary to meet those condi- 
tions quickly and economically, or are they still trying to handle 
the 100-ton engine with the same shops and tools they did the 
50-ton engines? So it is with the enginemen. Are motive power 
men responsible for the pooling system and shortage of power 
that has done so much to reduce the men to the “Don’t Care” 
system? 

The old-time engineer petted his engine and worked over it. 
To-day your engineer looks as the men say, “For 6 o’clock and 
pay day.” 

Let us educate the engineman and, incidentally, every man in 
the service, but don’t blame the men for what we have largely 
made them. If the education of the men is not to be lost or ap- 
preciated, we must see to it that the higher officials are educated, 
or become better acquainted with the real needs of the motive 
power department. 

If we are to have contented and efficient men, they must have 
the proper tools to work with, and it is useless to prate of ineffi- 
cient men and forgotten coal economy if we give men engines to 
work with that ought to be in the shop for repairs, and oftentimes 
rebuilding. 

MASTER MECHANIC. 





IMPORTANCE OF DRAFTING ROOM WORK. 


To the Editor: 

In the present day struggle to increase the out-put of the rail- 
way machine shop by the installation of larger machines, the use 
of special tools, and the introduction of high grade steel, the 
importance and possibilities of the work of the railway drafting 
office is largely overlooked by many superintendents of motive 
power. Even in the most modern and best equipped shop the earn- 
ing capacity of both men and machines is seriously handicapped 
without proper drawings of the work to be turned out. There is 
little economy in keeping a $10,000 machine idle while the operator 
studies out dimensions from an obscure drawing or goes across the 


shop to get a measurement from an old broken casting. The 
operator’s time as well as that of the machine is lost. Without 


the drawing the liability of errors and consequent loss by mis- 
fits and spoiled material is greatly increased. ‘The dimensions 
on a well-checked drawing are much more reliable than those 
computed by the machinist who may not be “quick at figures.” 

The drafting department should be made up of competent men 
and should be large enough and well enough equipped to furnish 
complete and accurate drawings for all locomotives, cars and ma- 
chines to be built or repaired. It is not enough that there be 
mere sketches but there should be complete and accurate blue- 
prints of all parts as well as assembled views. Each piece should 
be detailed, and not too many detailed pieces should be shown on 
the same card. With the present division of labor there is much 
in favor of having each piece on a separate card with views and 
sections enough to make all clear and plain. 

The value of a drawing depends largely upon the dimensions 
given; not only must they be correct but they must be plain and 
easily caught by the eye. The placing of dimensions on a draw- 
ing in the best ible manner requires careful thought, and the 
draftsman showfd study each drawing in order to place the dimen- 
sions not where they can be seen but where the machinist 
cannot help but see them. A few hours spent by the draftsman 
to this end will result in a savi each time a drawing is used 
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and considering the number of times one is used the aggregate 
saving will be many times the draftsman’s salary. 

There is little doubt that a great many of our railroad com- 
panies, large and small, could profitably increase their mechanical 
drafting force by adding from ten to twenty-five per cent. more 
good men at good salaries and see to it that the shops are fur- 
nished clear, accurate and complete drawings of all work to be 
turned out. 

Chicago, Il. 

J. C. AUSTIN. 





VARIABLE SPEED FOR MACHINE TOOLS, 
To the Editor: 

With reference to your recent editorial, page 261 of the July 
issue, upon the subject of variable speeds for machine tools, the 
writer would suggest that the ideal method of changing speed 
would be some means of variation that would quickly cover the 
desired range of speeds from minimum to maximum grad- 
ually, rather than to have a comparatively limited number of 
speeds with more or less space between them. Such a condi- 
tion could be fulfilled by two reversed cones with a movable 
disc between them. This is simply mentioned as _ illustrating 
a principle and not as a scheme for actual use upon a machine 
tool. Such an arrangement would give an infinite number of 
speeds within its limits and would be ideal as far 
variation is concerned. 

As a means of speed variation, the stepped pulley is notably 
deficient, as, owing to the small number of speeds obtainable, 
the percentage of increase or decrease from any one speed to the 
next one is inconveniently large. With the motor drive the use 
of a controller having many points reduces this percentage very 
materially. Consider the 20-in. lathe mentioned in your editorial: 
as ordinarily built there would probably be a 5-step pulley, which 
with the back gear would give ten speeds covering a probable 
range of from % to 20 in. diameter, with eight intermediate 
diameters at which the cutting speed will have a uniform rate; 
then if the limit of work diameter is to be 4 ins. only a few of the 
ten speeds can be used to advantage. Granting that one-half of 
the total number of speeds can be utilized the number is mani- 
festly too small to operate the lathe at the best advantage. The 
fact that a piece of work of a given diameter can be cut at varying 
speeds, dependent upon the depth of cut, amount of feed, and con- 
dition of tool, makes it possible to utilize small increments of 
speed variation to good advantage. Even a less than 10 per cent. 
variation is a help if it gives the maximum speed desired. The 
fact is that with a large number of speeds at hand, the operator 
has more chance to obtain a desired speed or the best results than 
where only a few are available. Furthermore a good operator can 
usually tell by the action of the tool and the general conditions 
of operation when he has attained about the best speed rate that 
the tool will stand. 

Recent interviews with three superintendents of railway shops 
brought out the fact that one of them had not thought much about 
the subject, but the other two had and wanted all they could get 
in the way of speeds, not that all were necessarily needed, but 
that the most desirable speed could then be easily obtained. An- 
other thing in favor of a large number of running points is that 
the change to higher speeds is much less abrupt than where a few 
only are used. It is true that with special work done upon special 
machines a smaller number of speeds are needed than where the 
work is of a general character but it is equally true that small iv 


crements of variation are of advantage in either case. 
J. C. STEEN, M. E. 


as speed 





RIVETED JOINTS. 





To the Editor: 

The recent boiler explosion in a Brockton shoe factory has led 
to much discussion in Massachusetts on the subject of riveted 
joints. A longitudinal lap seam in an old boiler failed, and = 
consequent explosion resulted in the loss of about sixty-five a 
In a general way it is admitted that ‘a lap joint is undesirable, 
but its inefficiency is not fully appreciated because of the erroneous 
method of calculating its strength. Failures of such seams - 
common, and are commented upon in some such way as ee: 
“The cause of the explosion is a mystery, for the joint had a factor 
of safety of 4144. A sample of the plate is to be tested. 

The strength of a lap seam can be calculated with greater ll 
curacy than that of any other joint; for the rivets carry ~<apiad 
equal loads, and, in the case of the double-riveted joint, the plates 
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stretch practically equally between the two rows of rivets. But 
the load is eccentric. The tension stress must be considered as 
consisting of an evenly distributed one, combined with a uniformly 
varying one which balances a moment, consisting of the load mul- 
tiplied by half the thickness of the plate. The maximum inten- 
sity of the combined stress is four times as great as that of the 
evenly distributed component, which has hitherto been regarded 
as the only stress. 

Lap joints made of new material have been tested in tension 
machines. The plates could bend, altering the distribution of the 
stress until, at the final rupture, it could have been nearly evenly 
distributed. Upon the results of these tests calculdtions for the 
strengths and proportions of seams of this type are based. But, 
when that material is placed in a boiler, the most stressed edge is 
subjected to a load insufficient to materially alter the distribu- 
tion of the load, but still is loaded beyond its elastic limit. It 
necessarily suffers that gradual change known as “fatigue,” losing 
much of its elasticity, and a crack must start in time. The fric- 
tion of the plates, the support of the adjoining plates and other 
secondary causes must now be holding together many lap joints 
having small factors of safety. 

Have we not relied too much on the ultimate strength as ascer- 
tained by tests of specimens made of new material? Is not the 
only safe practice that of keeping the stress of every part of the 
joint within the elastic limit? And will not accurate measure- 
ments of the distortion of every part of a specimen at different 
loads give the information needed to ascertain what part of the 
load each rivet and each section of the plate is carrying? Con- 
sider, for example, the sextuple-riveted, butt joint in common use 
now. In designing the joint the rivets are assumed to carry 
equal portions of the load, but it is not known that they do. The 
welt strips are eccentrically loaded. Upon their thickness depends 
the proportion of the shearing each rivet must withstand. The 
outer row of rivets exerts an eccentric force, and, so far as known, 
may weaken the joint instead of strengthening it. It would seem 
that an ideal joint should have all rivets pass through both inside 
and outside welt strips, and that the thickness of these strips 
should be decreased toward the edges. A form of joint much used 
from ten to fifteen years ago consisted of a double-riveted lap with 
an inside cover strip. This strip was offset over the edge of the 
inner plate. We can only guess how much of the work is done 
by the rivets beyond the offset. If, owing to a distribution of the 
load different from that assumed, any parts of these joints are 
stressed beyond their elastic limit, cracks ‘will in time develop in 
them. Then other parts will be similarly stressed and fail, and, 
if the boiler is kept in use long enough, the last part to fail will 
cause an explosion. 

Lap joints are still used in domes and drums, and for circum- 
ferential seams. (A joint consisting of one welt strip outside 
and none inside is but a combination of two lap joints). Although 
the steam pressure stresses the circumferential seam but half as 
much as the longitudinal one, the former is severely taxed by 
forces transmitted from the frame and cylinders. So long as the 
elastic limit is not exceeded, the lap joint is perfectly safe for 
these purposes, but I submit that the calculations should be based 
on eccentric loading, even if the factor of safety has to be reduced, 
and that a greater pitch than is now the practice will be found 
more serviceable. 

Waltham, Mass. 


G. F. STARBUCK. 





LOCOMOTIVE GRATES FOR SOFT COAL. 


T'o the Editor; 

I have recently come from an anthracite to a bituminous road, 
and, not having previous experience to fall back on, would respect- 
fully request advice as how to secure information relating to grates 
for soft coal, drop grates, area of air openings in grates and the 
amount of grate surface which ought to be provided with facilities 
for shaking. You may be able to show me a short cut to the 
desired knowledge. 

SUBSCRIBER. 


Eprror’s Note.—The best answer to this question appeared in 
: paper read by Mr. J. A. Carney, before the Master Mechanics’ 
\ssociation last year. As this may serve also to remind others 
important questions concerning grates, the following para- 
xraphs are reproduced : 

It has been demonstrated that the cheapest fuel for locomo- 
tive use is that which can be bought for the lowest prices per ton, 
and it rests with the railroad mechanical engineer to so design his 
engine to burn this cheap fuel with the least inconvenience. The 
ash-pan is so closely related to the grate that it is discussed in this 
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paper in connection with grates. In designing a grate the first 
object is to properly support the fire; the second, to admit air 
enough to the fire to properly burn it; the third, to easily and ef- 
fectually stir the coals and shake down the ashes, and the fourth, 
to be able to quickly remove the fire at the end of a run; a fifth 
and most important feature is to be able to quickly and easily clean 
the fire on the road. 

The ash-pan must be tight to prevent loss of hot ashes, and 
yet have enough openings to admit air freely to the under side of 
the grates. It must have sufficient volume to carry ashes made 
during a trip of many hours, and should dump and clean itself with 
a minimum amount of labor. There should be no flat places where 
ash can collect and fill up to the grates. While the air openings, 
according to theory, need be very small, they should in practice be 
as large as possible and allow the passage of sufficient air to not 
only burn the fire but cool the grates and accumulations of ash on 
them as much as possible. Theoretically the air openings in the 
grates should be of just enough area to admit, without undue fric- 
tion, a quantity of air needed to replace the hot gases drawn from 
the firebox. 

Estimating the temperature of the products of combustion in the 
fire-box at 3,500 degrees F’., the volume of the gases passing out of 
the fire-box will be about seven times as great as the air passing 
through the grates, due to the expansion caused by the high tempera- 
ture. As all of the gases have to pass through the flues, the open- 
ings in the grates and ash pan need be one-seventh of the combined 
area of the flue openings. According to the above figures, an en- 
gine having 44 sq. ft. of grate area and 792 sq. ins. of flue openings, 
the total area of grate openings should be 114 sq. ins., with 114 sq. 
ins. opening in the ash-pan. In per cent., with grate area 100 per 
cent., this equals: 

Grate area 


WES Sh CaKedes wanes ehsened awe decane eee 100 

UNG GIO 6 oc didec ch buts cc ccd cwsd dbhiebeessdaedatenne ae 12.5 
CE Ci o.5.56 60 cw cmcccce cstee deed danwedeneeelnae 1.8 
MERGE GROIN 6 6 6d kc civcccccs tnciecivcasiaien ele 1.8 


The use of the finger grate is somewhat more common than the 
box construction. The box construction is used in good-coal dis- 
tricts, and while roads report some trouble where the coal is fairly 
good, others who are using poor coal report an endless amount of 
trouble. The fingered grate has the advantage of breaking up as 
well as stirring the fire, while the box grate can only lift and lower 
the fire, without breaking it up. The only objection to the finger 
grate is the possibility of burning the ends of the fingers if they 
are not kept level. This can be entirely overcome by care on the 
part of the fireman and the shaking mechanism kept in repair. The 
long-fingered grate is better adapted for poor coa] than the short 
finger. It has a more violent action on the fire, breaks it up better, 
shakes down ashes faster and gives a larger opening through which 
the fire can be dumped in the least possible time. Grate fingers less 
than 5 ins. long do not give as good results with coal which clinkers 
or which fills up the box as those longer than 5 ins., although the 
general practice is to run under 4% ins. 

Dead grates are used by seven of the roads making replies. These 
roads use a better grade of coal than that found in the Middle 
West. As a general proposition, a dead grate is not advisable, 
especially in the front end of the fire-box, where there is most need 
of a good fire, especially with wide, shallow fire-boxes. It is easy’ 
to accumulate ashes in the front, and if the fire dies and cold air 
gets next to the flue sheet, it is aifficult to make an engine steam. 

Most roads have special dumping grates, both in front and in 
the back end of the fire-box, and the idea has a great deal of merit, 
especially when it is necessary to clean a fire on the road. These 
grates should be shaking as well as dumping grates. 

Grates should be designed so that the entire grate oueinikis: may 
be shaken. If it is desirable to stir up the fire in the middle of the 
box, why not on the sides and éspecially the ends? ‘The area 
shaken by one lever may vary with the quality of the coal, and if 
the ash melts and cements the grates tight, the shaking feature is 
out of the question and all designs are equally bad. The grate 
area shaken by one lever ranges from 7.2 sq. ft. to 29.8 sq. ft. The 
grates with the last-named area are used with West Virginia coal 
and practically no shaking is required. Generally speaking, the 
grate area to be shaken by one lever should not exceed 12 sq. ft. 
Some recently built engines have the grate lever fulcrum attached 
to the back of the boiler head with studs. These studs are liable 
to pull out and it is safer to attach the fulcrum to the deck or tail- 
board. 

It is impracticable to make grate bars wide enough to extend from 
one side of a fire-box to the other without a central support. This 
support prevents air from circulating under the fire in the middle 
line of the box, and there is a dead snace a few inches wide from 
the front to the back of the fire which will clinker badly if great care 
is not taken in firing. 
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PERSONALS. 





Mr. L. N. Hopkins has been appointed purchasing agent of 
the Chicago, Burlington & Quincy Railway, to succeed Mr. 
George G. Yeomans, resigned. 





Mr. William Alter has been appointed foreman of the car 
department of the Central Railroad of New Jersey, at Bliza- 
bethport, N. J., succeeding Mr.-W. F. Girten. 





Mr. Thomas Tracy, general foreman of the shops of the 
Erie Railroad at Kenton, Ohio, has been appointed assistant 
master car builder, with headquarters at Meadville, Pa. . 





Mr. George W. Kohler has been appointed road foreman of 
locomotives of the Chicago, Burlington & Quincy, with head- 
quarters at St. Joseph, Mo., to succeed Mr. Charles Hoffman. 





Mr. J. F. Robinson, acting master mechanic of the Seaboard 
Ail Line at Savannah, Ga., has been appointed master me- 
chanic in charge of the shops at Savannah and Americus, Ga. 





Mr. Jacob Kastlin, assistant master mechanic of the Chi. 
cago, Burlington & Quincy Railway at Galesburg, Ill., has 
been appointed master mechanic at St. Joseph, Mo., to suc- 
ceed Mr. J. H. Dacey. 





Mr. J. H. Dacey has resigned as master mechanic of the 
Chicago, Burlington & Quincy to become master mechanic 
of the Wabash Railroad at Moberly, Mo., to succeed Mr. George 
W. Mudd, resigned. 
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Mr. George G. Yeomans has resigned as purchasing agent 
of the Burlington to become assistant to Vice President De- 
lano of the Wabash. Mr. Yeomans will have charge of the 
purchasing for the entire Wabash system. 


19-INCH RAPID REDUCTION LATHE. 


A new rapid reduction lathe, having a capacity sufficient 
to swing a piece 19 ins. in diameter in the rough, is shown 
in the accompanying illustration. This lathe was carefully de- 
signed with a view to working the high speed steels to the 
limit of their capacity and to furnish a sufficient number of 
spindle speeds in geometrical progression for all practical 
purposes. The head stock is of very heavy proportions and 
ample power is provided by a 414-in. belt over a 12-in. single 
face pulley which runs direct upon the spindle at a moder- 
ate speed. With a two-speed counter shaft 20 spindle speeds 
are obtainable as follows: Two direct belt speeds are obtained 
by a positive clutch operated by the handle A connecting the 
driving pulley to the spindle. Six speeds are obtained when 
the lever A is in the position shown and the face gear C is 
connected to the spiral gear D by a positive clutch operated by 
the lever B. Gear D is driven by a pinion keyed to the shaft 
E. Three gears, F, G and H, are mounted loosely upon shaft 
E and any one of them may be connected to the shaft by an 
internal positive clutch operated by the handle S. These gears 
mesh with I, J and K, which are keyed fast to the pulley. 

Twelve more spindle speeds are obtained through the double 
back gears which are placed in front of the spindle. The 
face gear C is disconnected from the spiral gear D allowing 
the latter to revolve freely upon the spindle. Keyed to the 
spiral gear D are two gears, L and M, either one of which may 
engage with back gears N and 
O driving the spindle through 

















SPRINGFIELD RAPID REDUCTION LATHE. 


Mr. R. D. Hawkins, mechanical engineer of the Great 
Northern, has been appointed general master mechanic of the 
Central district, with headquarters at Minot, N. D. 





Mr. C. H. Seabrook has been appointed master mechanic 
of the St. Louis Southwestern Railway Company, with head- 
quarters at the Pine Bluff shops, Pine Bluff, Ark. The office 
of general foreman has been abolished. 





Mr. Charles Hoffman has been appointed master mechanic 
of the Southern Railway with headquarters at Princeton, Ind. 
He leaves the position of road foreman of locomotives of the 
Chicago, Burlington & Quincy at St. Joseph, Mo. 





pinion P and face gear C. It 
is impossible to injure gears N 
and O, as they are positively 
locked in one or the other driv- 
ing position by a hook upon 
lever Q, which also affords 
means for sliding the gears from 
one position to the other, this 
lever receiving its locking and 
unlocking motion from the han- 
dle R, which has an eccentric 
projection extending through the 
housing in which the back gear 
shaft is mounted, with an ec- 
centric bush at the other end. 
It will be seen that with this 
arrangement of gearing the 
higher speeds, which are used 
for the finishing cuts are the 
two direct belt speeds and the 
six speeds through the spiral 
gears which produce a smooth 
motion. The remaining twelve 
geared speeds are for roughing 
and for heavy cuts upon large 
diameters. Placing the back 
gears in front of the spindle relieves the caps of any strain. 
The headstock spindle is made of crucible steel with a 
1 9-16 hole through it and runs in self-oiling bearings. The 
tailstock spindle is clamped by two bushes insuring its proper 
alignment. The carriage has one V and one flat bearing and 
has a power ‘cross movement, the cress feed screw having @ 
micrometer collar reading to 1-1,000 of an inch. An effective 
clamp is provided for the carriage for use when facing. The 
apron is double, furnishing two bearings for all studs, and the 
rack pinion has a bearing supporting it close to the rack and 
may be withdrawn when screw cutting. The lathe shown in 
the illustration is equipped with the Ideal rapid change geal 





_mechanism, which was described on page 27 of our January, 


1903, issue, but if desired it may be equipped with a positive 
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gear feed—giving six variations of feed—and regular change 
gears. The compound rest is of a heavy pattern and fitted 
with taper gibs to take up the wear. The screw has a grad- 
uated collar reading to 1-1,000 of an inch. The counter shaft 
is of simple design, having one tight pulley and two friction 
pulleys of an improved form. This lathe is made by the 
Springfield Machine Tool Company, Springfield, Ohio. 








42-INCH MOTOR-DRIVEN FORGE PLANER. 





The Pennsylvania Railroad has recently installed three 
42-in. forge planers, two at Wilmington and one at Trenton, 
which have several noteworthy features. They were made by 
the Cincinnati Planer Company, and are of an entirely new 
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heads are controlled by handles which travel up and down 
with them, and are, therefore, always convenient to the oper- 
ator. These side heads are similar to those used on the cross 
rail, are very rigid, and may be run below the level of the 
top of the table when not in use. The cross rail is raised 
and lowered by means of the patent power lifting device, 
which was described in detail on page 194 of our May, 1904, 
issue. The driving pulleys have been increased in width, and 
are furnished with oil reservoirs, which insure their being 
properly oiled with a minimum amount of attention. The 
pulley shaft, which is the only high-speed shaft in the ma- 
chine, is made ring oiling and has Lumen bronze bearings. 
These machines were made by the Cincinnati Planer Company, 
Cincinnati, Ohio. 


























CINCINNATI NEW MOTOR-DRIVEN FORGE PLANER. 


design from the ground up. They are driven by Westinghouse 
20-h.p. constant speed motors, and by means of a speed box 
are arranged to furnish six cutting speeds ranging from 22 
to 51 ft, per minute, with a constant return speed of 80 ft. per 
minute. The changes in cutting speed can be made either 
while the machine is in operation or standing idle by means of 
the three levers shown at the right in the photograph. The 
gears in the speed box are of steel and are completely encased 
in a cast iron box, which holds several gallons of oil. This 
oil is also -used for lubricating the bearings; the gears carry 
it to the top of the box, and it passes into the various oil 
chambers which have openings at the bottom, allowing it to 
irain back after encircling the shafts, and thus keeping a con- 
stant flow of oil on all the revolving parts and reducing the 
wear and noise to a minimum. The beds afe made of extra 
ength, so that there is very little overhang of the table when 
»laning at full stroke. The V’s are also made much wider 
han usual. The tables are made deeper, and have a set of 
cogs and a complete shifting mechanism on each side. The 
.ousings are carried down to the floor, and in addition to the 
ual bolts and dowel pins are secured to the bed by a long 
tongue and groove. 
The cross rail has a very large bearing on the housings, and 
‘x strengthened by an arch-shaped brace at the back. The 
.eads are of a new shape, the end of the tool block and slide 
heing made round to avoid projecting corners on angular work. 
They are provided with taper gibs and the slides are hung on 
ball bearings. An automatic tool lifting device is also fur- 
nished, which is not shown in the photographs. The side 





IMPROVED MACHINERY IN Rar~way Repair SHops.—The great 
disparity between different shops, both in the time and the 
cost required to make locomotive repairs is being brought to 
the attention of financial men in railway management and the 
opposition to appropriations for shop improvement, has been 
materially lessened, now that great savings have been demon- 
strated by many of our up-to-date shops. There is no reason 
why the repair shops of the railways of the United States, 
having a yearly payroll of more than one and one-half million 
dollars, or greater than any other single metal working busi- 
ness in the country, should not be put on a manufacturing 
basis and provided with modern machinery.—Progress Re- 
porter. 

PREMIUM PLAN FOR SHOPMEN.—Mr. W. E. Symons, speaking 
before the Western Railway Club, said that, largely due to 
the introduction of a premium plan in the shops, the output 
of a boring mill, which for ten years had never bored to exceed 
20 wheels per day, was increased to 60 and 70, and frequently 
80 wheels per day. He said: “Improved machinery, of 
course, must be installed for various kinds of operations, and 
without that no shop can compete with the better equipped 
shops that are so provided. But unless the management in 
charge of the shops has control of its men, receiving their 
loyal support and best effort, it makes no difference what 
kind of machines you install, you will never get good results.” 








BLACKSMITHS’ ASSOCIATION.—The National Railroad Black- 
smiths’ Association will hold its next convention at the Forest 
City House, Cleveland, Ohio, August 15 to 17, inclusive. 
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MULTIPLE DRILL WITH COMPOUND ADJUSTABLE 
HEADS. 





The machine shown in the accompanying illustrations was 
made specially for the Omaha shops of the Union Pacific Rail- 
road, and was designed to meet the demand for a flue sheet 
drill which is absolutely independent in all motions to the 
spindles. The spindles may be set out of line as much as five 


inches from each other, and it is thus possible to drill a stag- 
gered layout of holes within this limit without moving the 
The machine will take a sheet 12 ft. 4 ins. wide be- 


table. 
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AMOUNT OF AIR REQUIRED FOR VENTILATION. 





Under the general conditions of outdoor air, namely, 70 
deg. temperature and 70 per cent. of complete saturation, an 
average adult man, when sitting at rest in an audience, makes 
16 respirations per minute of 30 cu. ins. each, or 480 cu. ins. 
per minute. With 70 deg. temperature and 70 per cent. hu- 
midity, the air thus inhaled will consist of about one-fifth 
oxygen and four-fifths nitrogen, together with about 1 7-10 
per cent. of aqueous vapor and 4-100 of 1 per cent. of carbonic 
acid. By the process of respiration the air will, when ex- 

haled, be found to have lost about 














MULTIPLE DRILL WITH COMPOUND 


tween its housings, and the table is provided with 24 ins. 
of cross adjustment. The chucks shown in the foreground 
of Fig. 1 are for holding mud rings; the front side of the base 
of the machine is 8 ins. back of the center line of the spindles, 
so that when drilling mud rings they can extend down from 
the chucks into a pit in front of the machine. 

Each head is absolutely independent in all its motions, and 
each spindle may instantly be started or stopped by means 
of a clutch which is operated by a lever. The feeds are so 
designed that a change from the feed required for drilling to 
that for reaming may instantly be obtained by pulling a lever. 
As the feeds are positive, a safety clutch is provided, so that 
the feed will slip, if due to carelessness on the part of the 
operator, the nose of the spindle should strike the work. The 
heads are adjustable on the cross rail by the hand wheel which 
operates through the worm and spur gearing. An automatic 
knock-off permits the feed to be thrown out at any point. The 
spindle is provided with a quick return motion and also with a 
hand feed through worm gearing. The spindles are of forged 
open hearth steel, with ball bearing thrust collars, and have 
12 ins. of vertical power feed. The heads are carefully de- 
signed for rigidity when the spindles are in the extreme outer 
position and working under the most severe conditions. Each 
one of the heads weighs 965 lbs., and this will serve to give 
some idea as to their strength and size. This machine was 
made by Foote, Burt & Company, Cleveland, Ohio, and weighs 
complete about 12 tons. — 





Mar. Service.—The United States Post Office Department 
handled last year 9,502,459,535 pieces of mail matter, 





ADJUSTABLE HEADS. 


one-fifth of its oxygen by the 
formation of carbonic acid, which 
will have increased about one 
hundred-fold, thus forming about 
4 per cent., while the water vapor 
will form about 5 per cent. of the 
volume. In addition, the exhaled 
air will have warmed from 70 
deg. to 90 deg., and, notwithstand- 
ing the increased proportion of 
carbonic acid—which is about one 
and one-half times heavier than 
air—will, owing to the increase 
of temperature and the levity of 
the water vapor, be about 3 per 
cent. lighter than when inhaled. 
Thus it will be seen that this 
vitiated air will not fall to the 
ground, as has often been pre- 
sumed, but will naturally rise 
above the level of the breathing 
line, and the carbonic acid will 
immediately diffuse itself into the 
surrounding air. In addition to 
the carbonic acid exhaled in the 
process of respiration, a small 
amount is given off by the skin. 
Furthermore, 1% to 2% Ibs. of 
water are evaporated daily from 
the surface of the skin of a per- 
son in still life. If the air sup- 

















DETAILS OF HEADS OF MULTIPLE DRILL. 


ply at 70 deg. is assumed to have a humidity of 70 per cent. 
and to be saturated when it leaves the body at a higher tem- 
perature, then at least 4 cu. ft. of air per minute will be re- 
quired to carry away this vapor. 
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Taking into consideration these various factors, it becomes 
evident that at least 4% cu. ft. of fresh air will be required 
per minute for respiration, and for the absorption of moisture 
and dilution of carbonic acid gas from the skin. This, how- 
ever, is only on the assumption that any given quantity of air, 
having fulfilled its office, is immediately removed without 
contamination of the surrounding atmosphere; but this con- 
dition is impossible, for the spent air from the lungs, contain- 
ing about 400 parts of carbonic acid gas in 10,000, is immedi- 
ately diffused in the atmosphere. The carbonic acid does not 
fall to the floor as a separate gas, but is intimately mixed 
with the air, and equally distributed throughout the apart- 
ment. 

It must then be evident that ventilation is in effect but the 
process of dilution, and that when the vitiation to be main- 
tained in the apartments is decided, the necessary constant 
supply of fresh air to maintain this standard may be very 
easily determined. For the purpose of calculation, 0.6 cu. ft. 
per hour is accepted as the average production of carbonic 
acid by an adult at rest, and the proportion of this gas in the 
external air is as 4 parts in 10,000. If, therefore, the degree 
of vitiation of the occupied room be maintained, say, at 0.6 
parts in 10,000, there will be permissible an increment of 
only 2 parts in 10,000 above that of the normal atmosphere; 
or 2 divided by 10,000 equals .0002 of a cu. ft. of carbonic 
acid in each cu. ft. of air. The 0.6 cu. ft. of carbonic acid 
produced per hour by a single individual will, therefore, re- 
quire for its dilution to this degree 0.6 divided by .0002, equals 
3,000 cu. ft. of air per hour. Upon this basis the following 
table has been calculated: 


Cu. ft. of Air Containing 4 Parts of Carbonic Acid in 10,000 Sup- 
plied Per Person. ; 

: Per Howr. 
6,000 4,000 3,000 2,400 2,000 1,800 1,714 1,500 1,200 1,000 5: 


525 375 231 
PER MINUTE. 


100 66.6 50 40 33.3 30 28.6 25 ae 6 1G8 O92 42 3S 
Degree of Vitiation of the Air in the room. (Parts of carbonic acid 
in 10,000.) 
5 55 6 6.5 . FR 7.5 8 9 


The figures indicate absolute relations 
under the stated conditions, and are gen- 
erally applicable to the ventilation of 
schools, churches, halls of audience and 
the like, where the occupants are rea- 
sonably healthy and remain at rest. But 
the absolute air volume to be supplied 
cannot be specified with certainty in ad- 
vance, without a thorough knowledge of 
all the conditions and modifying circum- 
stances; in fact, the climate, the con- 
struction of the building, the size of the 
rooms, the number of occupants, their 
healthfulness and their activity, together 
with the time during which the rooms 
are occupied, all have their direct in- 
fluences. Under all these conditions, it 
is readily seen that no standard allow- 
ance can be made to suit all circum- 
stances, and results will be satisfactory 
only in so far as the designer understand- 
ingly, with the knowledge of the various 
requirements as they have here been giv- 
ei, makes such allowance.—Eztract from 
T:catise on Ventilation and Heating, by 
B. F. Sturtevant Company, Boston, Mass. 








‘Ew Toot Steet.—The Sheffield Daily 
Independent states that the Sheffield Steel 
Mekers, Ltd., are putting a new tool steel 
known as “Unor” on the market, which 
has a cutting and wearing capacity rang- 
ns between Mushett and the best high- 
Speed steel, is easily hardened and can 
be sold at a very reasonable price. 


— 
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42-INCH BORING AND TURNING MILL. 


The record of one hundred and twenty-two cylinder packing 
rings in ten hours at the West Albany shops of the New York 
Central Railroad, which was described on page 235 of our June 
issue, has excited considerable attention, and a description of 
the machine upon which this record was made will be of in- 
terest. The machine is a Bullard standard 42-in. boring and 
turning mill, with two swivel heads, and has a capacity in 
height of 3214 ins. The table is 37% ins. in diameter, and is 
driven by bevel gearing at its extreme diameter. Due to a 
large angular thrust bearing the table spindle has a self- 
centering tendency, and the weight of the table and spindle 
and the work upon the table tends to preserve rather than 
destroy the alignment. The side strains are taken by straight 
vertical bearings of large proportion. Ten changes.of spindle 
speed ranging in geometrical progression are provided, and 
a change to amy desired speed may instantly be made by a 
mechanical belt shifter which is built into the machine. The 
belt cannot twist or run off the cone, and it is automatically 
locked in position at each step. The table may be stopped 
instantly at any desired point by a brake which is operated 
by a lever conveniently placed. 

The cross rail is of a heavy box section, is very rigid and is 
square locked throughout. It is raised and lowered by power 
independent of the table drive. The heads are entirely inde- 
pendent in their movements, toth as to the direction and 
amount of feed, and either head may be brought to the center 
for boring, a positive center stop being provided. The tooi 
bars have a vertical movement of 20 ins., and may be set at 
any angle up to 45 degs.,.either side or the center. Ten posi- 
tive feed changes are provided, ranging from 1-32 to % of an 
inch horizontally, and from i-50 to % in. in vertical and 
angular directions. The feed works for each head are inde- 
pendent, and, as will be seen, are very conveniently placed for 
the operator. A safety device incorporated in each speed 








42-IN, STANDARD BORING AND TURNING MILL, WITH TWO SWIVEL HEADS, 
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works prevents breakage of the gears or mechanism by care- 
less handling of the heads. 

A 5-h.p. constant speed motor may be mounted on a bracket 
at the side of the machine and connected to the top shaft by 
either a belt or silent chain, or a 7-h.p. variable speed motor 
having a speed range of one to four may be direct connected 
by either gearing or silent chain to the head stock driving 
shaft, thus doing away with the cones. The net weight of this 
machine, which is made by the Bullard Machine Tool Com- 
pany, Bridgeport, Conn., is 11,000 lbs. 








SIX-FOOT UNIVERSAL RADIAL DRILLING MACHINE. 





The 6-ft. full universal radial drilling machine, illustrated 
herewith, while designed specially for the use of high speed 
drills, has a sufficient range of spindle speeds to adapt it for 
the use of carbon steel drills also. It is the result of the ex- 
perience of the five works of the Niles-Bement-Pond Company 
in the design and manufacture of radial drills and is note- 
worthy because of its ease of manipulation and the fact that 
all parts which require adjustment by the operator are within 
easy reach. The drill head saddle fits between, as well as out- 
side of the arm guides, which completes the double box sec- 
tion of the arm and insures rigidity. The column saddle is 
strongly gibbed to the flat bearing on the column and the 
post about which the column revolves extends to the extreme 
top of the sleeve. The column rests on ball bearings. Fric- 
tion clutches are used for starting and stopping the machine 
at high speeds in order to prevent shock and the consequent 
wear. All speeds and feeds may be changed while the ma- 
chine is running at even the fastest speeds. The speed box 
is planed on top in order that the machine may easily be 
changed from a belt to a motor drive by simply replacing the 
pulley by two gears. 

Sixteen speeds and eight feeds are provided. The lever A 
starts and stops the spindle and reverses it for tapping. Lever 
B operates the friction back gears. The handle C furnishes 
two speeds for each position of the tumbler gear handle D. 
The handle E furnishes a fast or slow feed for each of the 
four positions of the lever F. The hand wheel G is used in 
connection with the hand feed hand wheel H and has the 
double function of operating either the friction or the spindle 
quick return, depending on the up or down position of the 
pull-clutch I. The handle J controls the raising or lowering 
of the arm at a speed of from 20 to 70 ins. per minute. The 
wrench K clamps the sleeve to the post. The maximum dis- 
tance from the face of the column to the center of the drill is 
77% ins; the least distance from the face of the column to 
the center of the drill is 22% ins.; the greatest distance from 
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VERTICAL MILLING ATTACHMENT. 
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the spindle to the base plate is 72 inches and the spindle has 
20 ins. of traverse. 








NEW VERTICAL MILLING ATTACHMENT. 





A powerful but very compact and simple vertical milling 
attachment for use on horizontal milling machines has just 
been brought out by the Kempsmith Manufacturing Company, 
Milwaukee, Wis. It has been designed to handle a very heavy 
class of vertical milling, and is capable of doing as heavy 
work as the strength of the main spindle itself will stand 
The bevel gears in the head are of steel, case hardened, and 
have large faces and coarse pitch. In order to maintain a 
perfect alignment the vertical spindle has very long bearings, 
and provision is made for a delicate adjustment for wear. 
The head is graduated and may be swiveled to any angle. Its 

















UNIVERSAL RADIAL DRILLING MACHINE. 


construction is such that only two bolts are re- 
quired for adjusting and securely clamping it, and 
both of these bolts are very conveniently located 
for the operator. 

The horizontal bolt which clamps the head in the 
bracket is of the friction type and has very great 
clamping power. The vertical spindle has a taper 
hole, and is threaded for the large face milling 
cutters; both the taper hole and the thread are 
the same as those on the main spindle, thus mak- 
ing all tools interchangeable. Draw bolts are fur- 
nished for drawing in and backing out of end 
mills. As will be seen from the illustration, the 
design of the head is such that the distance frem 
the center of the horizontal spindle to the nose 
of the vertical spindle is very short, so as té allow 
as much space as possible between the table 2"1 
the vertical mill. This attachment is built i 
three sizes, which are drilled to the same jigs 
the columns of the machines for which they °" 
intended, so that they may be applied to a2“y 
Kempsmith miller of certain sizes now in use. 


on BS 
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Suop Layouts. 


Committee—C. A. Seley, R. P. C. Sanderson. - 

Few roads are so situated that one shop could take care of all 
their heavy repairs even if that were desirable, which we believe 
not. We do not at this time wish to take a stand for or against 
the large shop, meaning the extreme size possible. That question 
must be determined by the road or system for itself, viewing the 
question from the standpoint of road layout, organization, labor 
facilities, ete. The very large shop presents an opportunity for 
tying up the road by fire, strikes or accident that is not present 
when several smaller shops are used. On the other hand, it is 
hardly feasible to provide the smaller shops with all of the facili- 
ties and refinements now thought essential in the equipment of the 
large shop, and. by these we mean not only the machine tools and 
handling appliances, but the multitude of small tools and appur- 
tenances not generally reckoned. or appreciated. Many roads lack 
in proper repair facilities at terminals and division points where 
the stitch in time saves many an engine failure. No matter how 
large and complete the main shop may be, the outlying points can 
advantageously and profitably use a moderate tool equipment for 
taking care of running and light accidental repairs, leaving heavy 
repairs and manufacturing to be done at the main shops. With 
such an equipment and organization, we believe that relatively 
small shops are undesirable, expensive and unprofitable, and that 
the larger, completely equipped main shops will handle the repairs 
in the most satisfactory manner. 

The railroads represented in this association have all kinds of 
shops, many of them capable of improvement, and in the last few 
years there has been a number of large shops built, no two on the 
same general plan, yet embodying more or less of the strictly mod- 
ern lines of improvement in buildings, equipment and facilities. 
Ruilroad managements, owing perhaps to traditional conservatism, 
have not been quick to grasp the improvements in shop processes 
and equipment that are deemed essentials in other lines of busi- 
ness. It is true that railroads are not manufacturers, as a rule; 
but if the repairs of locomotives and cars involve the same pro- 
cesses to a great extent as in their manufacture, either the manu- 
facturers of railway equipment and machinery are unduly extrava- 
gant in providing roomy, well-lighted buildings, traveling cranes 
and hoists, electric transmission of power and lighting, special 


tools of latest designs, all tending to labor saving or putting the’ 


workmen on a better plane, or else the railroads are neglecting 
their opportunities and daily paying for it in the increased cost 
of their repairs. 

Most of us, doubtless, have visited many shops where locomo- 
tives, cars and heavy machinery are built, and we could not help 
contrasting the methods of the successful manufacturers with those 
of the average railroad shop. If we analyze the matter and seek 
the reasons governing the situation on railroads, we find, first of 
all, that the average shop is planned and equipped for handling 
the average locomotive of say 10 or 15 years ago and with ma- 
chinery, much of it, of a greater age. During that period we have 
increased steam pressure 25 per cent., increased tractive power 50 
per cent., increased total weight 75 per cent. and tank capacities 
of 7,000 and 8,000 gals. are now common, an increase of nearly 
100 per cent. 

The demands of our managements for high speed and heavier 
tonnage to meet competition have brought about the development 
of machines for hauling trains that put the crack engines of a few 
years ago on the branch lines and on second-class trains or in the 
market for sale, to make way for heavier power. Wheels under 
the engines have been multiplied and so have cylinders. Rods are 
now so heavy that it takes a gang of men to handle them. LEvery- 
_ about the engines is on a larger scale, but how about the 
shops? 

It is quite plain to our managements that it takes twice as long 
to water an engine with the 6-in. standpipes that were good enough 
in the old days and they see the necessity for enlarging on that 
line to cut down time. 

Is it not equally important to supply facilities for handling the 
locomotive parts that have perhaps doubled in weight since the old 
shops were built? It used to be considered good enough to jack 
up an engine or, perhaps, to have a drop table for wheeling, and 
we are still doing too much of it, a practice that would be ridi- 
culed by any live business man whose profits depended on mod- 
ern methods of handling. 

Now, whose fault is it that so many railroad shops are behind 
the times? It may be the fault of the management in not approv- 
ing the recommendations of live motive power officers, who are 
awake to the situation and see their maintenance expense rising 
and are unable to check itt on account of lack of facilities. The 
heavy modern engines do not stay out like the old timers and 
Shoppings are more frequent, demanding greater shop facilities 
for a “ivem number of engines than was necessary when engines 
Were lighter, trains were shorter and time was longer. Some roads 
May think they are too poor to make these expenditures, and, of 
eal they should have our sympathy if this were true, but it 

ot. 

Bassi on the principle that a manufacturing business will be 
Most profitable when conducted with a plant, equipped with modern 
appliances, labor-saving devices for economical production, well 
organized and rationally directed; a railroad shop to be most effi- 
Cent should be equally well equipped, organized and directed. 

It is stated, however, in some quarters, that althongh the argu- 
Ment tiny be good, it has not been proven by the results obtained 
at the large modern shops, and that many old shops are yet more 
‘ficient that the new. It must be admitted that there is much 
t truth in this, but for reasons which, perhaps, can be explained 
and the difficulties to some extent can be overcome. 
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Some shops have been built in which the money has been ex- 
pended for ground and buildings and then these are filled with 
back-number machinery. In this case, aside from improved facili- 
ties for handling, no gain in the cost of the machine work is ac- 
complished. A road with such a shop will need to make purchases 
of extra motive power in order to do business. When buying en- 
gines, if they would cut off one or two and expend their value in 
tools, the balance of the power could then be brought up so that 
the extra engines cut off would not be needed. It is not a ques- 
tion of how many engines a road has, but how many good, ser- 
viceable engines, and this depends on the facilities for repai 
and -keeping engines running. In this connection it is sugges’ 
that a system of cost keeping for manufactured work and various 
operations will shed much light on the comparative value of old 
and new machinery. The development in tool improvement and 
the use of high-speed steels has made large economies possible, 
the exact amount of which can only be determined by an accurate 
cost keeping system, which can very profitably be carried out in 
the. larger shops. 

Another shop, equally well located and built, is equipped with a 
large line of modern tools, new from the makers. ‘The shop is 
started and the management expects immediate results and they 
are not forthcoming. Why? Because the shop lacks that impor- 
tant equipment of the old shop in small tools, cutters, mills, jigs, 
formers, templates, bars, blocking, clamps and handy appliances 
that the old shop has been years in accumulating. The new shop 
will be handicapped for lack of these for some time, as they are 
an unappreciated asset in the business of the old shop. 


Other well-equipped shops have been built at new points where 
the management deemed wise to locate, but almost invariably this 
has been the cause of long delay in getting together an organiza- 
tion to work the shop up to its capacity. 

Railroad shop work cannot be successfully performed by the 
floating element. A large proportion of the force must be perman- 
ent, settled in homes, convenient to schools and churches and other 
advantages and have something to live for beyond the empty honor 
of being an employe of the great North, East, South and West 
Railway. ~ 

No matter how well built and equipped the shop may be, its 
efficiency will be measured to a great extent by the class of men 
that can be obtained to work it. Unless the railroads are wise 
enough to see to\it that they must, to a certain extent, bring the 
shops to the men, they will fail in getting the best material. 

In order to get and hold the proper class of men, shop work 
should be fairly constant. Frequently the motive power depart- 
ment is embarrassed by the difficulty in getting -appropriations 
for maintaining force and organization at times when business is 
slack. When business is good, engines are worth from $25 to $50 
per day, or perhaps more, and every day in the shop or out of ser- 
vice_is that much loss. When business is dull and the full loco- 
motive equipment is not needed, the engines needing repair could 
then be put through the shops and laid up ready for the return 
of business. By thus keeping engines up a less number is needed, 
investment being devoted to maintenance, instead of multiplica- 
tion. There is no doubt of the results of having a uniformly good 
standard of equipment, as against a lot of cripples, helped out with 
occasional new engines, often of new design, requiring time and 
considerable expense in getting patterns and repair parts. 

The matter of recruiting for shop forces is one that is assum- 
ing considerable importance. We are not now making the all- 
around mechanics, which most of us were some years ago, equally 
at home on the machines, the bench or on the floor. The appren- 
tice question is a vital one, deserving the attention of not only the 
motive power officers, but the higher officials as well. As the 
older methods seem to be outgrown, new methods of recruiting 
must be tried, including, possibly, educational courses in connec- 
tion with the shop work. 

The difficulty of getting suitable men for foremen in smith 
shops and boiler shops is particularly noticeable. The spirit which 
at present dominates workmen is one apparently not elevating the 
more worthy or ambitious ones among them, but rather establish- 
ing a dead level of mediocrity from which it is difficult to select 
leading men for foremen and places of responsibility. 

Some of this has been brought about by the increasing distance 
between the officers and the men; due to increase in the size of 
railroads, in many cases now amounting to many thousand miles 
and a vast number of men. Formerly a motive power officer knew 
almost every man on his pay-roll, and this personal contact, al- 
though not necessarily amounting to familiarity, nevertheless con- 
tributed to a spirit of esprit de corps that was invaluable in pre- 
serving organization, conserving good feeling and enabling prompt 
settlement of all questions. j 

Owing to the inability of the head of the motive power depart- 
ment of a great railroad to frequently visit outlying shops and ter- 
minals, this spirit is lost unless it is fostered by subordinate heads. 
The growth by combinations, etc., of railway systems in the last 
few years have been so rapid that we have not had the time or op- 
portunity of impressing this feeling on subordinates to the extent 
that it should .be. Furthermore, in these expansions of railroads 
it is sometimes the case that the jurisdiction of subordinates is 
increased so as to cover too much territory, or in the case of fore- 
men, they have too many men to handle to the best advantage. 
With the decreasing individual capacity of workmen, superintend- 
ence, supervision and instruction are more necessary than ever. 

Suppose we have the big shop. It remains to get the best out 
of it, despite the possible drawbacks that have been named, and 
discover a policy, if possible, necessary for the success of these 
shops and the other big shops that are to come. As the big en- 
gines are handicapped by the small water cranes, small round- 
houses and other small things, it is a possibility that the big shop" 
is hand!ed in a small way by a small man or, perhaps, by a big 
enough man, but tied down by small regulations and restrictions 
that do not permit him to do what could be done if he were more 
of a free agent. It is not well to give a small man a free hand, 
as he will make mistakes and is not equal to developing large 
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things. The successful manufacturers have very competent men 
at the heads of their departments and they pay them salaries that 
railroad managements would deem extravagant for men having 
equal responsibility and the disbursement of, perhaps, greater 
amounts of pay-roll. The railroads must realize that for superior 
service, they must meet the salaries paid by the manufacturers. 
They have lost many a good man, who, while greatly desiring to 
remain in railway service, could not afford to do so in view of 
the inducements: offered by the manufacturers. The railroads get 
more of what may be: called professional service, not only in the 
motive power department—work of men who have to fit them- 
selves by long training, by study and earnest effort—for less money 
than almost any other line of business. 

For a successful shop manager, the man must not only have 
practical and technical knowledge and experience, but must have 
tact and a knowledge of men and affairs, dignity, yet with all a 
familiarity that will make the humblest employe feel that he has 
a friend, yet one that he must respect. 

The complicated labor problems of to-day will not be less com- 
plex in the future. The proper labor equipment is so vital a factor 
in the successful operation of shops or business that the small 
man, or ven the large man who has but limited opportunities, 
me fail in handling that feature in management. 

he larger shops also present an opportunity for manufacturing 
on a very profitable basis the repair parts for storehouse stock 
and subsequent, shipment to outside points. 

The extent to which this may be done is almost entirely limited 
by the machine facilities of the shops, such extra work demand- 
ing extra machinery. The output of the shops in engines should 
not be affected one way or the other by the manufacturing, which 
should be separately accounted for and properly credited. Many 
large shops do a great deal of work outside of the requirements 
for repairs of engines which they actually have on hand, and this, 
together with work for the other departments, such as bridge 
jobs, maintenance of pumping machinery, etc., form a very large 
portion of the output of many shops. 

Manufacturing methods can also be extended to cover many of 
the regular shop operations, and by doing so this work can be re- 
duced to a business basis, done on business methods. 

Regarding the presentation of standard shop layouts, your com- 
mittee has decided that it is best not to recommend any certain 
types, but to reproduce the articles on that subject_contributed 
recently to the AMERICAN ENGINEER AND RAILROAD JOURNAL by 
Mr. R. H. Soule, originally chairman of this committee. Mr. 
Soule was obliged to resign from the committee on account of the 
loss of health, and we regret losing the benefit of his assistance and 
advice in the preparation of this report. 

The articles give the latest complete descriptions and analysis 
of the important railroad shops of this country and include data 
covering smith shops, car shops, stores, roundhouses, etc., but for 
the purposes of this report only those portions relating to erecting, 
machine and boiler shops are included, and these have been _ re- 
vised sufficiently to bring them up to date by including all data 
possible to obtain relative to the latest shops built. 

The original articles by Mr. Soule were published in the 
AMERICAN ENGINEER AND RAILROAD JOURNAL in February, March, 
April, May, June, October, November, December, 1903, and in 
January, February, March, April, May, June and July, 1904. 


LOcoMOTIVE FRoNtT ENDs. 


Committee—H. H. Vaughan, F. H. Clark, Robert Quayle, A. W. 
Gibbs, W. F. M. Goss. 

Your Committee on Locomotive Front Ends begs to state that 
at the last convention of this association a motion was carried 
authorizing the Executive Committee to appropriate, at its discre- 
tion, such funds as were necessary to carry out the series of ex- 
periments outlined in the report of this committee which was then 
presented, when money for such work should be available. It was 
then supposed that it would be necessary to await the receipt of 
funds raised by the subscription then contemplated for repre- 
sentative membership, but at a meeting of the Executive Com- 
mittee held subsequent to the convention the secretary was It- 
structed to issue a circular letter to the various railroad companies 
and locomotive builders in the United States, asking for subscrip- 
tions to enable the AMERICAN ENGINEER tests on locomotive front 
ends to be carried out to a conclusion. The responses to this 
letter were generous and immediate, and a total amount of $3,035 
was contributed by the following railroad companies and locomo- 
tive builders: 


American Locomotive C0......ccce eee cece cr rcneeereeeee $ 215.00 
Rie Te Te Oe... cc ewe Sscesecscccesesccsenneccsessee 10.00 
Baldwin Locomotive Works.......-seeeeeeeceeerereeeecee 215.00 
Buffalo, Rochester & Pittsburgh Ry......-+--eeeeeeererees 20.00 
Bessemer & Lake Brie R. R...... eee eee eee eee ee geeees 10.00 
Canadian Northern Ry.........-seeecececcceseeeeerecenees 10.00 
Chicago & Western Indiana R. R...... ee eee reece eee eereere 10.00 
Chicago, Lake Shore & Eastern Ry......--seeeeererrereees 5.00 
Colorado Midland Ry..........cee cece ereeee ere eeerencees 10.00 
Canadian Pacific Ry.....-..cc cee ccccreencencereeceseece 90.00 
Cincinnati, Hamilton & Dayton Ry.....-..-eeeeeeeereeecece 10.00 
May 3S Saree rere oe 10.00 
Chicago, Burlington & Quincy Ry. PUEED 6 inna ood oe an BRR 40.00 
Chicago, Burlington & Quincy Ry. (Hast).......--++++seeeees 80.00 
Chicago & North-Western Ry.......e-seeeeeeeeeeee rere 130.00 
Chicago & Bastern Illinois R. R.... sees ee cece rece eereees 20.00 
Cincinnati Northern Ry..........cccccccccccccreectecsces 10.00 
Cincinnati, New Orleans & Texas Pacific Ry..........++.+- 10.00 
Central New England Ry........--scccscercesessesseveee 10.00 
Chicago, Indianapolis & Louisville Ry.........-sseereeeeee 10,00 
Cleveland, Cincinnati, Chicago & St. Louis Ry.............. 50.00 
Chicago, Milwaukee & St. Paul Ry.........-eeeeeeeeveeeee 100.00 
oe LR Pree eerEeererrre ce 10.00 
Chicago Great Western RYy..... cc cecencecserccscecsvcnes 30.00 
Chicago, Rock Island & Pacific Ry..........e.eeeeeeeceees 110.00 
Ghinawo & Albom BY. o:sininsic icc vvcccevvccccccsscsvccvecs 20.00 
Duluth, Missabe & Northern Ry.......eeeeeceeseccveece 10.00 
Demware, Lackawanna & Western Ry...........+. Ov sie suenic 60.00 
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Duluth, South Shore & Atlantic Ry 


Duluth’ Iron Range Railroad......................2..0. Taco 
Delaware & Hudson Co..... EE y aR Ve pet nts RR Reger 30.00 
Pees RMS Oe OUR I nos os idle oR cddka bbc cab bbaceess 5.00 
Re Ris CE tRNA, PANE i OE TR OE 25.00 
Grand Rapids & Indiana R. R............ 0 cccceeececcccee 10.00 
RN SUMING SME oe che 8g dn Vas % 2 brain a Chik cee Ke Sew k bAe 70.00 
Galveston, Harrisburg & San Antonio Ry................... 80.00 
Rupees CREO MOAFIIOU 6 5 0656s s ce ccc ccbddecewancccca 110.00 
International & Great Northern Ry.............eeeeeeee 10.00 ) 
as 20.00 
ee OE RS ee an 10.00 
RO AEE RI goa. na do's cles So oe bc aeSaceccerscc, | 88.00 
Lake Shore & Michigan Southern Ry..................... 50.00 
Louisville & Nashville R. R........................ 50.00 
I I Le eitinedacuell cava 40.0( 
— = *. Te a a Be ot Sass 10.00 
nneapolis, St. Paul & Sault Ste. Marie Ry................. ‘00 
Mobile & Ohio R. R...... Jun at hpaniae Cee ee, 10.09 
New York, New Haven & Hartford R. R.................... 25.00 
New York, Ontario & Western Ry...........ccccccccccccccee 10.00 
New York, Chicago & St. Louis R.R...................... > 10.00 
Nashville, Chattanooga & St. Louis R. R............ A . 20.00 
SIND, Sa UUM UONE Seas, ck 5 Sw'ca a's 6 00's Vl dec okcsaats 60.00 
Nortmern Pacific Ry..;.....ccce- hapa INS VE Pe 90.0 0 
Oregon (Short See aro er Tel og edie 10:00 
Oregon Railroad & Navigation Co.......................... 10.00 
SANE PRRNINOII 5 dig 6 Woo Sirs 6 05% ocd Sea ee... 300.00 
Penna. SE EE i Se Ste oe RI ee a ag 1 20.( ) 
UN BN MOO IR oy. vsvciabacccctccccnccs.. 10.00 
PD ER as soi a Bsc bike Pu bk ooo Gke Clee e 30:00 
Richmond, Fredericksburg & Potomac Ry......... Maat 3 10.00 
Southern Se Pee te PU ae ys aisic wht cele vlle.koe cone «. 110.00 
St. Louis & San Francisco R. R.............00005, ras Reece 70.00 
San Pedro, [Los Angelos & Salt Lake R. R.................. 10.00 
NI INNO IBN Gog ook 66 oo 08 ce coho sca ohne... 30.00 
SOE SAME, P< iitsie cbc is-e 0s ce deacucdesciecniicl. 10.00 
San Antonio & Aransas Pass Ry........................... 10.00 
MUMSEN, RBING OOOMUDOUT 6556.6 565 65 5 aoc coos oecedccaen.. 90.0 
ee eee 30.00 
Toronto, Hamilton & Buffalo Ry........../1 7/12 )°¢ 0000" 10.00 
Terre Haute & Indianapolis R. R......................... 10.0 
ORR I eek. oe sd Dek dn acbsneanl 50 00 
Virginia & South-Western Ry............................. 1668 
MUNIN, PRUE AM Fos 6s sk boa 80S oe gk eck 10.¢ 
OPINI CIN, OP INIIB ys 6 Shes. css bce ceckinc catch. .ccnlll 10.00 
EY ME i ass ko acs ao cnvneeeece fu... 10.00 
WU NA Na CUED baka dein weve weecera..ciu cs 40.00 
Total CRIS wid wiayl el CieiW ale! o 4 wieislele a's WR ¢ ewmpaly ¥ ok’ se bis 9:31 HOLOOD.00 


Your committee was thus furnished with the necessary funds to 
carry out the work assigned to it, but unfortunately &, ma 
plant at Purdue University was then occupied with other experi- 
ments, and could not be released for the purpose of carrying out 
the tests on locomotive front ends. These experiments have not 
yet been concluded, but we are pleased to advise that arrange- 
ments have been made whereby the New York Central has kindly 
offered to loan us a locomotive by October 15 of the present year 
at_ which time Purdue University will make arrangements to re- 
ceive it. The tests that it is proposed to make have been modified 
somewhat from the outline given in 1904 report, and your com- 
mittee begs to present the following scheme of experiments for the 
criticisms of this association, which will, of course, be carried out 
on a New York Central engine having large front end diameter, 
which will decide the relations between large and small front ends: 

: DIAMETER or Stack.—It is proposed to conduct tests in- 

volving four different diameters and two different heights of out- 
side stacks of dimensions set forth by Sketch 1, the lower stack to 
have a height normal to the engine, the higher to have a height 
18 ins. greater than this. The diameters to be 15, 17, 19 and 21 
ins., respectively. It is expected that data thus derived from a 
boiler of large diameter will sesve in checking formule based upon 
results obtained from the small boiler of the Purdue locomotive, 
or in case they do not check, it will serve in the establishment of 
new formule. All stacks, of whatever diameter or height, are 
similar in form. The curvature of the base is the same for all, and 
the distance from the lower end to the point of greatest contrac- 
tion is the same. Above the point of greatest contraction al! have 
a uniform taper of 2 ins. to the foot. 
_ 2. Insipe Stacks.—To determine the value of the inside stack, 
it is proposed to employ four different diameters and three different 
lengths, all to be used in connection with an outside stack of height 
normal to the engine. The proposed stacks are shown by Sketches 
2, 3 and 4. _As in the case of the outside stacks, the inside stacks 
are similar in form, all being the same in the curvature of their 
base, tha distance from the point of greatest contraction to base, 
and in the degree of taper of the upper portion of the stack. 

3. Fase Tops.—For the purpose of determining the effect of 
blanking off the top of the smokebox, it is proposed to construct a 
false top, which may be used in connection with stacks having 12 
and 24-in. inside projection (Sketches 2 and 3). Each top will 


have in the center a circular opening reinforced by an angle iron 
(L), this opening to be sufficiently large to admit stacks of the 
largest diameter. To make connection with the stacks of different 
diameters, filling rings will be employed, made up of two angles 


and a sheet-iron plate, as shown at M. N, Sketch 7. 

4. Drarr Prpes.—It is proposed to employ single-draft »ipes 
having diameters 13, 15 and 17 ins. and lengths from 18 ins. to 
48 ins., lengths to increase by 6-in. increments. Each increment 
is secured by adding a new section, as shown by Sketch 6. 

Experiments upon double-draft pipes will be made to involve 
the apparatus already outlined. To give facility in adjusting the 
draft pipes, it is proposed to have them so mounted that they may 
be raised or lowered by means of levers extending outside of the 
smokebox. The details of this arrangement are suggest! by 
Sketches 5 and 6. By reference to these figures, it will be see? 
that two columns (a a), having. their support in an exte™s10n 
upon the exhaust pipe, are provided as guides for the draft | pes. 
The draft pipe b slides freely on these- columns, being applied 
thereto by some form of fitting which will admit of easy adjustisent. 
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The vertical position of the draft pipe b is controlled by its con- 
nection with the lever arm d and the shaft c. The latter is sup- 
ported by bearings attached to the smokebox shell, and extends 
out through the shell a sufficient distance to receive a counter- 
weight and operating lever not shown in the drawings. By having 
the operating lever pass over a graduated scale, it is thought that 
it will be possible to place the draft pipes indefinite positions 
without the necessity of opening the front door. 

It will be seen that your committee is not carrying out the in- 
structions under which it was appointed, so far as experimenting 








on the elimination of the diaphragm is concerned; this has been 
shown by the experiments on thie testing plant at St. Louis to be 
a most important factor in the proportion which the draft utilized 
in burning coal bears to the total draft produced, but in view of 
the information that has been obtained on this subject at St. Louis, 
your committee considers that further experiments on the testing 
plant would be valueless. Assuming that the first requirement is 
to obtain a self-cleaning front end, it will require lengthy and prac- 
tical experimenting to ascertain what design will atford the self- 
cleaning feature with the least obstruction to the passage of the 
front end gases, and your committee feels that this subject will 
have to be determined by experimenting on engines in actual road 
service before any useful work in this connection can be done upon 
the testing plant. 


WATER SOFTENING FOR LOCOMOTIVE USE. 


Committee—J. A. Carney, L. H. Turner, F. N. Risteen, J. F. 
Dunn, Robert Quayle. 

There are two classes of waters commonly used for locomotives— 
scale-forming and alkaline. In both the impurities remain in the 
. boiler either to form an accumulating scale or a concentrating 
alkaline solution, or both. ‘The scale-forming material can either 
be removed from the water by heat or by chemical means. There 
is no known means of removing the alkali. ‘The advantages of 
supplying a boiler with a clean water practically free from scale- 
forming material are shown by the boiler records of roads fortunate 
in having first-class water supplies, where fireboxes last almost 
indefinitely and flues are reset only when the beads are worn off. 

The first attempt at water purification and general railroad 
practice in this country was to use a boiler purge—soda-ash or some 
allied sodium salt—generally put into the locomotive tank. This 
process precipitated the scale-forming material in the boiler as 
mud, and also tended to loosen up the scale already formed in the 
boiler, but it did not lessen the number of necessary washouts to 
any extent and required frequent blowing off, which did not ef- 
fectually remove the mud, and, in addition, there was an accumula- 
tion of alkali in the water in the boiler not easily controlled. 
Theoretically, a boiler purge for purifying water in the boiler was 
nearly perfect, but practically it was not so successful. Treatment 
of a in the boiler has the advantage of being cheap, and that 
is all. 

In order to obtain the pure water condition of a few of our 
fortunate neighbors, the practice of purifying the water before it 
enters the boiler has come into extensive use. The lime and soda- 
ash treatment has been used in some form or other for a great 
many years, -but the mechanical devices for making the process 
successful, as well as economical, are of recent origin. 

It 1s not the province of this committeé to discuss the merits or 
demerits of the various mechanical devices on the market; further 
than to say, that they all work on one principle, namely, use 
enough soda ash (sodium carbonate) to precipitate the sulphates 
of calcium and magnesium as carbonates, and enough slaked lime 
(calcium hydrate) to neutralize the carbonic acid existing as free 
carbonate and bicarbonate, precipitating all of the carbonates of 
lime and magnesia in the water and also precipitate as carbonate 
all of the hydrate of lime added in the treatment process. The 
process is theoretically perfect and in practice leaves so little 
scale-forming material in the water that the beneficial results are 
most apparent. 

There are two systems of treating waters; the continuous and 
intermittent. The continuous system consists of a device for mix- 
ing the required quantity of slaked lime and soda-ash in the water as 
it flows into a receptacle of such size that the slow flow of the water 
permits the precipitated scale-forming material to settle out, deliv- 
ering continuously the purified water. Some continuous processes 
apply a filter to make sure that the sediment is removed from the 
water. This is believed to be a valuable addition to any plant 
where such a filtering process would be considered an addition. 
The advantage of the continuous process is that it takes up a 
minimum ground space. The intermittent system consists of treat- 
ing the water and letting it settle and pumping the purified water 
from the top of the settling reservoir, using a floating intake pipe. 
The advantage of this system is low first cost. The settling process 
requires agitating machinery and time, and a settling plant can not 
be forced beyond its capacity without jeopardizing the quality of 
the purified water. In both systems the cost of chemicals is the 
same for a given water. The labor cost ought to be the same, 
if the men going the pumping can be located so they can attend 
to the filter as well as the pumps. 

Muddy waters are easily cleared of the greater part of the sus- 
pended matter, but it is almost impossible to render them abso- 
lutely clear unless a coagulant, ferric hydrates or alumina, is 
‘used. slight murkiness in treated muddy water is not seriously 
objectionable, however. 
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Filtering plants are more complicated and more expensive than 
either the continuous or intermittent systems and usually depend 
upon a partial settling in order to relieve the filters from becom- 
ing quickly clogged. ‘hey deliver the cleanest water of any of the 
purifying processes, but it is a question whether the water is 
enough better to warrant the increased cost. : 


‘The quality of waters which can be treated successfully and 
with great benefit to locomotive boilers are those which may con- 
tain mud, sulphates of lime and magnesia, and carbonates of lime 
and magnesia, or which may contain salts of iron and free acid. 
Many alkali waters contain large quantities of incrusting solid. 
These can be removed, but the alkali remains and increases by the 
amount of soda-ash used. If the water is high in alkali, it will 
give trouble from foaming, and the probability is that it will be 
more economical to hunt up a better supply somewhere else that 
cam be treated successfully. The results obtained from the treat- 
ment of dolomite waters are entirely successful, resulting in bet- 
ter steaming engines, greater tonnage hauled and a marked reduc- 
tion in engine failures from leaking flues, 

Analyses of waters containing from 5144 to 60 grains of incrust- 

ing solids per gallon show reduction by the treatment ranging from 
3 to 5 grains of incrusting solids per gallon. 
_ Alkali waters are those containing salts of sodium and potassium 
in solution, and there is no known chemical means of removing 
these salts. There are a number of articles on the market which 
claim to relieve troubles from foaming with alkali waters and 
some of them are partially successful. It is not, however, the 
province of this committee to discuss their merits or demerits. 
The only way to get rid of alkali is to remove the water from the 
alkali. This can be accomplished by distillation, but up to the 
present time the cost of plant and comparatively high cost of pro- 
duct make the process prohibitive for railroad use. 

A purifying plant, 500,000-gallon capacity daily, can be erected 
for from $6.000° to $10,000, according to the process used, and 
the water successfully treated for scale-forming material, for from 
% cent to 4 cents per 1,000 gallons, depending upon the quality 
of the water. 


By the use of pure water, boiler troubles are reduced to a mini- 
mum. One railroad reports that the number of trains abandoned 
account leaky flues was reduced from 27 to 2 in a stated period. 
Another reports that passenger trains delayed account leaky flues 
on a division using purified water have been reduced from 12 to 15 
per month, to 1 and 2, and an occasional month with no failures. 
A road handling 60 engines per day has reduced its boiler-maker 
force from 4 to 2 men—one day and one night—and these men 
have to be given machinist work to keep them busy. 

Your committee does not recommend the use of compounds to be 
introduced into the boiler where there is a possibility of purifying 
the water before it reaches the boiler. 

Your committee believes that the cost of purifying water for 
locomotive use is more than saved by the reduction in the labor 
cost of caring for boilers in the roundhouse, and the benefit gained 
by freedom from leaky flues and poorly steaming engines on the 
road is all profit. 


LOCOMOTIVE TERMINAL FACILITIES. 


Committee—D. R. MacBain, C. E. Chambers, P. Maher, W. Kk. 
McKeen, Jr. 

“What can be done to reduce locomotive terminals to the basis 
of a machine for treating and handling of engines apart from the 
matter of housing, the object being the prompt handling of power, 
greater efficiency in service and less detention at terminals, while 
affording more time and better facilities for care and repair ol! 
engines ?” 

Plan No. 1, which is shown in attached diagram, will be offered 
as the “old plant made over.” It will be noted that the space 
available, at the time the change was made, was very limited, and 
the engineering department had to cut to fit conditions. A descrip- 
tion of the plan is as follows: 

The coming-in track, upon which all engines are left by the roail 
crew. 

An elevator track, stubbed at one end and with sufficient rise 
for its whole length in the clear, to enable elevator men to move 
cars on or off the hoppers at will by the manipulation of the hand 
brakes and perhaps a little start with a pinch bar. Power is also 
provided for the movement of cars on and off the hopper, but is 
seldom used. 

Clinker-pit tracks Nos. 1 and 2, both of which run to the turn- 
table direct, and the depressed track for cinder cars, the approac!! 
of which is laid on a 2 per cent. grade. 

The coal elevator, which is the latest improved type of tlie 
Chicago Link Belt Company, and has a capacity of 500 tons. 

The sanding boxes, which are placed as follows, one on tlie 
corner of the coal elevator adjoining the clinker-pit track No. |. 
and another adjoining clinker-pit track No. 2 on the corner of t!i« 
sandhouse proper. The sanding of engine is done by means ©! 
drop pipes, which are handled by hostlers, the time required for 
filling the largest boxes being about fifteen seconds. The san: 
house is equipped with three stove dryers, and sand is elevated int 
sanding boxes by means of compressed air. Storage is provide: 
for about twelve carloads of wet sand, which is unloaded from ca® 
placed on sandhouse and storing track. The sanding box ©! 
clinker-pit track No. 2, on sandhouse proper, is large, having * 
capacity of about ten cubic yards, and out of this box sand needeu 
for outside points is loaded into cars placed on sandhouse track. » 
means of a drop spout or chute. Nine or ten yards of sand 
this way can be loaded in a few moments. 

Each of the clinker-pit tracks is provided with a 10-in. wate’ 
column, and tenders are filled very quickly, the filling of tender 
being the last operation before engines are put ofi the turn-tab'. 
This, is not as“the plarit was planned, it being intended that ti 
knocking out of the fire should be the last operation, but cond: 
tions of Space made that impracticable. 
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PLAN NO. 2. 


LOCOMOTIVE TERMINAL FACILITIES. 


The cross-section of the clinker-pit track shows the general plan, 
the inner rail (100 lbs. per yard) being supported on cast iron 
piers which are jacketed with No. 10 iron, the remaining space 
on the inside filled with concrete, tie rods at 10-ft. spaces being 
provided along open space of clinkering tracks to prevent possi- 
bility of rails spreading. The clinker pits and depressed track 
are of solid concrete and good drainage is provided. ‘Two hydrants 
are provided on each clinkering track for wetting cinders, and a 
steam pipe is provided for thawing out ash pans and grates when 
such is needed. 

In preparing this plan it was sought to make it as near a “ma- 
chine” as possible, and the results obtained during the past winter 
were not disappointing in that respect. a 

Engines arriving off the road are left on the “coming-in track,” 
and when they come in in quick succession, as is the rule in the 
winter or during any season of heavy traffic, no attempt is made 
to coal all of them on the north side of the elevator, hostlers usually 
alternating—that is, one is coaled on the north side, and the next 
on the south side, or, if necessary, several engines ‘are taken off 
the coming-in track at once and coaled up on clinker-pit track 
No. 1. In this way it will be observed that when necessary to 
get hold of, say, the sixth engine in line, the first five engines can 
be taken at once on to clinker-pit track No--1, and the engine that 
is most desired can then be coaled on the coming-in track, after 
which it can be taken around on to clinker-pit track No. 2, sand- 
ed, clinkered, watered and housed, in from fifteen to twenty-five 
minutes from the time of its arrival. 


\ll engines when going out for trains use a track provided for 
thet purpose alone, and in no way interfere with the putting in of 
engines, except when on the table. The outgoing track is also pro- 
vided with a water column to serve engines leaving the house. _ 

‘The regular equipment of men is six hostlers and six clinker-pit 
men, three of each for the day and night shifts, respectively, and 
100 engines are handled in twenty-four hours without difficulty 
or rush. 


In addition to the duty of clinkering, the clinker-pit men also 
attend the switches at west end, unloatl the wet sand, run the 
driers, elevate sand to sanding boxes, attend to water columns 
and shovel the cinders on to the cars on the depressed track. 

The equipment of men for the coal elevator is one elevator man, 
one dumper and one loader for each of the day and night shifts, or 
seven men all told, including the fuel foreman. 

At the present time coal is being handled from the car to the 
tender for 3 7-10 cents per ton, and this could be reduced consid- 


erably if enough coal was used to keep the help around the ele- 
vators busily employed. 

Your chairman considers this plant as approaching closely te the 
“machine” idea and of sufficient capacity to handle 200 engines 
per day of twenty-four hours without difficulty. 

Plan No. 2, as shown on the attached diagram, provides, as 
will be noted, a set of tracks upon which incoming engines can 
be spotted by the road crew, where they are left until the hostlers 
take them out for coaling, clinkering and housing. The object of 
the spot tracks is to permit of the last engine to be the first one 
housed, if such is desired. This plan, it will be noted, requires 
a lot of space, longitudinally at least, and perhaps could not be 
utilized at all points on this account. We quote in full the 
a of Mr. W. R. McKeen, Jr., the designer of this 
plan: 

“Railroads are just commencing to realize the importance and 
necessity of adequate roundhouse facilities. Efficient results from 
roundhouses have always been demanded, but necessary facilities 
have, as a rule, been sadly neglected. Following are some of the 
important facilities a roundhouse should have: 

- hat is known in the yard language as a ‘spot’—a system 
of tracks connected to the inbound track in the yard, also con- 
nected to the main coal track leading to the roundhouse table; 
this system of tracks to be so designed as to enable at least ten 
engines to be delivered by inbound engine crews, any one of which 
can be moved to coal chute in preference to the other nine at any 
time. 

“2. An outbound ‘spot’ track and a water crane, so that out- 
bound engines could take a full tank of water just before leaving; 
also water cranes so that inbound trains could take water immedi- 
ately after taking coal. 

“3. A double cinder pit and means of wetting down and clean- 
ing ash pans economically. 

“4. Method of loading cinders into the ‘ordinary steel car equip- 
ment by means of conveyors. ; 

“5. Turn-table not less than 85 ft. with (preferably) an elec- 
tric motor as power for handling same. 

“ Door with at least 35 per cent. glass for lighting purposes ; 
also locks at top and bottom and posts so that same could be 
locked open as ‘well as locked shut. 

“7, Smoke-jacks so arranged that engines could be moved a 
quarter of a turn and equipped with suction ventilators so that the 
harder the wind the stronger the up draft. 

“8. A system of ventilators on top of the roundhouse for catth- 
ing the steam and other waste products from a locome‘ive. 
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“9. Water pipes, air pipes, blow-off pipes, steam pipes and a 
good-sized steam supply pipe and taps for these for each pit. 


“10. A permanent, sanitary, dry floor; not a gravel or cinder 
floor, but a concrete foundation with wooden blocks set on edge, 
filled in between with tar and cement, and so fitted in as to drain 


ve tert into the pits. 


“12. A washroom for engine crews, 


clothing, etc. 


A toolroom for the care of all general roundhouse tools. 
lockers for their extra 


“13. Centrally located office and telephone facilities for- the 


foreman. 


“14, The low, flat roof of roundhouses is to be discouraged on 
account of the drippings in cold weather, and the impossibility of 


properly ventilating same,’ 


Regarding subject “B,” heating and ventilating of roundhouses, 
your committee can offer no suggestion for an improvement over 
the plant of the Lake Shore & Michigan Southern Railway, at 


Elkhart ; 
line. 


this, in our opinion, being perfection itself along that 
(See description of the new Elkhart roundhouses, AMERI- 


OAN ENGINEER, February, 1905, page 42, and March, page 80.) 


Tue TIME SERVICE OF LOCOMOTIVES. 


Committee—William Forsyth, H. Bartlett, 


D. Van Alstyne. 


J. 8. 


Chambers, 


It is worthy of note that the reports for time “in road ser- 


vice,” plus the time “held at terminals ready for service,” 
fairly constant between 70 and 75 per cent. 


are 


One road gives this 


figure for freight engines, accurately obtained by having special 


observers follow certain engines for a month, 


at 77 per cent. 


It is reasonable to conclude from the tabulated reports that 
engines are ordinarily in the hands of or at the disposal of the 


transportation department three-fourths of the time, 


and this 





TABLE I.—TIMB SHRVICE OF LOCOMOTIVES ON VARIOUS 
RAILROADS. 








Percentage of Total Time—100 Per Cent. 


NAME OF RAILROAD, 


On the line in 


Service. 


Cc. B. & Q. lines east of Mo. 
River—Average of 445 loco- 
CG ahi oi an daca ae a 6-< 

Cc. B. & Q. 
River—aAverage of 
EUOD. 5006 05 0.4.9:4.06 0.0.00 00 

Cc. B. & Q. lines west of Mo. 
River—aAverage for 11 heavy 
locomotives 

Lehigh Valley—Average for 12 
locomotives. E. & C. Branch 
Auburn Division 

Lehigh Valley—Average for 20 
locomotives .........+. see 

Union Pacific. Wyoming Divi- 
sion—Average for 32 loco- 
ST Terie st 

Union Pacific. Nebraska Divi- 
sion—Average for 147 loco 
Ree eee 

Southern Pacific. Pacific Sys- 
tem—aAverage for 297 light 
geome (Month of Jan- 

guethare Pacific. Pacific Sys- 
tem—Average for 415 loco- 
motives, weighing over 100,- 
FE nv ob vsccsevecese 

Southern Pacific. Salt Lake 
Div.—Average for 40 loco- 
motives 

Gregon Short Line—Average 
for 156 locomotives........ 

Boston & Maine—Average for 
44 locomotives. Heavy and 
light. All classes of service; 
3 months 

Boston & Maine—Average for 
422 locomotives. One year. 

Grand Rapids & Indiana Ry.— 
Average for 18 locomotives, 
weighing over 100,000 Ibs., 
one month 

Grand Rapids & Indiana Ry.— 
Average for 19 locomotives, 
weighing under 100,000 Ibs., 
ek MONEE: @ d.00,s » 60,0 0,050 

Chicago, indianapolis & Louis- 
ville R. R.—Average for 99 
— . Te a Wan. wes 0 

Cc. I. & L. R. R.—Average for 

41 light locomotives....... 

. I. & L. R. R.—Average for 

“19 100,000-Ib. consolidation 

¢ locomotives och ch e.s.0-0 © 

. 1. & LR. R.—Average for 

oS jten-wheel locomotives. 

Cc. I. & L. R. R.— Average for 

26 150,000-Ib. freight _— 
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locomotives. 


In order to obtain definite information in detail, 


department is responsible for the large proportion of delays 
which so materially limit the mileage at present obtained from 






it would be 


advisable to obtain accurate records at each. large terminal for at 
least one engine in each representative run, and to do this a man 





TABLE II.—RECORD OF LOCOMOTIVE SERVICE FOR ONE ENGINE, 
ONE MONTH IN FREIGHT SERVICE. 
FEBRUARY 5, 1904. 


JANUARY 6 TO 
































TOTAL TIME OF TEST. Hrs. Min. })Hrs. Per Cent. 
714 42 
MOTIVE POWER. 
1. Ash Pit (divided from average 
of a number of timings). 
(A) Waiting to get over pit.. 62 51 
(B) Cleaning fires....-........ 12 06 
C) Coal and water........... 31 05 
2. ime in roundhouse for repairs.| 55 49 
-_— sk Resor 3 57 
4. Engineman not having engine 
Se ae core ara pase ainaie's 1 29 
5. Late leaving ash pit.......... 2 08 
6. Repairs to machinery unfinished. |_ 1 56 
Total time in hands of Motive 
Se |, Se Sere 161 21 22.6 
TRANSPORTATION, 
(A) — due to Transportation 
i. Makiog Mt SNE 6. ce cae en ee 10 00 
2. DWE ciecccse ¢sweee echoes sae bg 
BOR SOON, ioc ceced eswiee es 40 3 
S. > ES iio oh 5% 4 de-KK Se 1 4 
G:- e> Saw asasa va's ann wee eue een 2 
6 O1 
De TE a Rae wieen sey knee en 660-64 1 40 
7. Delays at R. R. crossings...... 10 24 
B... TGS. Pech SK civetvincctccde 50 
D. -SeIRO NIN 6 0.9'0.0,0-6 6 0:4 60 4008 "7 41 
10. Due to wrecks ahead. rrr rT ye re 32 
te ek eer 40 28 
12. Waiting for orders in roundhouse 2 01 
13. Waiting on train at yards...... 24 30 
14. Coal and water on road....... - 3 
15. Cleaning fire on road.......... q 3 333 53 46.8 
a ae due to Motive Power 
c.? 
1. Locomotives not steaming...... 1 23 
ee eae . = 
O. N  oo a sine ROK O eS 4 27 
: a ee rene 1 22 
5. Cleaning front end............ -. 30 
6. Due to air brakes............. 4 13 13 48 1.9 
(C) Running time, not including 
taking coal and water on the 
MONG: Sceoteeswisueskapeaee 205 39 | 205 39 28.7 
Total time in hands of Trans- , 
portation Dept.....cccccses 553 15 17.4 
AT ENGINEHOUSE. 
a ee CE ee 96 02 
2. In house for repairs and care..}| 59 53 
3. Detained at house waiting for 5 26 
SN a ioc asics ois amas are naa is cue 
4. Waiting at house for orders..| 40 28 _ 
SO iisccwwsedy rwanda ee 201 49 
AT YARDS. 
1. Making up trains............. 10 06 
2. Putting away trains.......... 5 12 
3. Waiting on trains and orders...| 3 28 
ee ae are eee 17 55 
ee, Ee Eee ieiaee>: 2 41 
6. Motive power delays.......... 2 16 
7. Running time between house and 
WU oo i SARS Coen 53 
Te Ie! 31 
ON ROAD. 
RD. Pe SPs. oo 5 voce cece cess 128 36 
i » eee 37 44 
Be! ME: ss bak kad cee whos 21 36 
Re SE cade sb Glee So's wake ase 20 O07 
ss Bik oo ad DAG wR ee 3 20 
SND og cic 5% 5 Vw lamcee on 10 43 
7. Cleaning fire and taking coal and 
MSE OE “ON 0-0 80 410s oreo ns 32 03 
8. Motive power delays.......... 11 27 
D.° “SRM: CUMIN son ok cc his eecwis 198 46 
NE Sn alain dada FEN 5 CObsaob 464 22 
A errr ae 714 42 
Total mileage on road........ ce Wee Kee «SIS. _ me 
Average running speed (miles ‘per hour) hive.o aiabere-e 
Average equivalent speed for transportation =. 187 ~ 
Average equivalent speed for total time of test. 44 “ 
eS OE EE CME wos 5a Sou d Seca ctaevewwn 348. - 





DISTRIBUTION OF TIME WAITING FOR ORDERS IN ENGINEHOUSE. 








Per Cent. of 
Total Time. 


Hrs, Min. 


No. of Times 
at House. 





At Terminal ‘A........... 
AL Torminal B.... 2c cscs 
At Terminal C... 
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TABLE III—RECORD OF LOCOMOTIVE SERVICE FOR ONE 
ENGINE, ONE MONTH IN FREIGHT SERVICE.—JANUARY 
6 TO FEBRUARY 5, 1904. 




















SUMMARY. Hrs. Min. Per Cent. 
Charged to Motive Power—-At Round- 
house: 
Waiting to get over ash pit.............. 52 51 
ClORMMIE: HES 6 cn. cb 6d ee wedetedies ceive ye 12 06 
Coal GD MME 6. ce ici eetescedsncets 31 05 
Total. .cecccccccccccenccccccee eeee 96 02 
In roundhouse for repairs.........+e.+- 55 49 
Minor delays due to meM..........+e+4- | 9 30 
Total time in hands of Motive Power) ———————— 
pi ME re Pe ier rT tee | 161 21 22.6 
TRANSPORTATION. 
Making Up tPRINS..ccccccecscccocsiere 10 
Sei 4. ok 06 4s aa aa ear ae bee eee 26 48 
Passime BM ook. te cb wceeneiccet seas 132 14 
Teall ME bse binded cdcndtanckaasizaes 40 37 
Orders A SE eblakcs ob ehraie ue tad same br br 
Yards Blocked .cccscccccccccsiccvccces 2 
WreGell 6.4.66 beh Cdwe cowed ec Cthas cd tviaes 7 41 
Waiting at roundhouse for orders....... 40 28 
Coal and water on road......ccccccecers 24 30 
Cleatiitie GAG O08 TOME s 65 6 ccc cacciecéees 7 33 
Sundry: winell. Gelahess isis desc sccacdes 12 04 
333 53 
Delays due to M. P.—Not steaming, hot 46.8 
boned, Greawmess, BRAMOR. 6 icc ccc ctecses 13 438 1.9 
Runmi GG sick ccd sawed cece snenaus 205 39 28.7 
100. 
Total time in hands of Transportation 4 
Depa sda so We vk caedetenesceaees 553 21 17. 
Time ‘SE GRPMIGROONBS 6 i006 dc 0b 0Kne ve 201 49 
Siew Be WE sa iesonenaces aceéacwe 48 31 
ee WR SONS 6d 6 cccecéeees cdebse 464 22 
714 42 
WN GE is ksi awa 198 46 





must be especially assigned to the engine and keep accurate record 
of the time of all its movements. 

To show the detail into which such a report can be divided, an 
actual record is here given of the completa time service of one 
locomotive for one month in freight service. It will be seen that 
the total time in the hands of the motive power department was 
22.6 per cent., and in the transportation department 77.4 per cent., 
and that the delay due to motive power while on the road consti- 
tuted but 1.9 per cent. of the total time. The average running 
speed was 15.2 miles per hour, but the total mileage, divided by 
the time in the hands of the transportation department, is equiv- 
alent to only 5.7 miles per hour, and the average equivalent speed 
for the total time of test, 4.4 per hour. 

_ Your committee is of the opinion that records relating to the 
time service of locomotives are worth keeping in considerable de- 
tail, and that numerous delays can be checked up in this way 
which do not appear to be noticed or obtained by ordinary methods. 


SUBJECTS FoR 1906. 
Committee—J. F. Deems, William McIntosh, R. D. Smith. 
INDIVIDUAL PAPERS. 


1. The more general application of white metals for bearings 
of locomotives. 
_2. Special valve gears, such as the Walschaert, Alfree-Hubbell, 
Young, ete.. compared with the ordinary Stephenson link motion, 
by ©. J. Melin. 
_ % Fire kindling; cost of material, labor and time kindling fires 
r locomotives, with ‘both anthracite and bituminous coal, by F. F. 
raines, 


!. Superheating steam in locomotive practice, by F. J. Cole. 
SUBJECTS AND COMMITTEES. 


est method of welding and repairing locomotive frames with- 
out taking down or removing from the engine.—William Garstang, 
C. H. Quereau, G. W. Wildin. 

Organization of the Mechanical Department, with special refer- 
ence to the question as to whether the Mechanical Department or 
the Transportation Department should employ, examine, promote, 
govern and discipline locomotive firemen and engineers.—D. Van 
Alstyne, J. H. Manning, G. M. Basford. 

What can be done to establish a general understanding of a 
untiorm method of designating repairs on locomotives in railroad 
repair shons, in order that reliable comparisons can be made 
as io the efficiency of various shops on any one system. or possibly 
as hetween the shops of various systems or roads.—H. H. Vaughan, 
R. Quayle. C. W. Cross. 

_lngine house running repair work on locomotives; what is con- 
Sidered the best practice for doing this work. handling reports, etc., 
mace by foremen, engineers. road foremen of engines. and _in- 
Spectors, and with what machine tools and hand tools should the 
roundhouse be equipped to get the best results?—A. E. Mitchell, 
F “. Hyndman, J. W. Luttrell. 

| occomotive lubrication; general consideration of the subject. 
With reference to high steam pressures and superheated steam; how 
far may we economize in lubrication, both internal and external: 
aso consider standard fittings for lubricators; consider question 
of cight-feed lubricators versus pumps for internal lubrication.— 
E. ). Bronner, R. F. Kilpatrick, D. Van Alstyne. 
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Specifications covering cast iron to be used in cylinders, cyl- 
inder bushings, cylinder heads and steam chests; also the question 
of substitution of cast steel for locomotive cylinders, the idea being 
to secure lighter section with better material—G. R. Henderson, 
E. D. Nelson, Max Wickhorst. 

Results obtained from water-purifying plants—L. H. Turner, 
H. T. Bentley, W. R. McKeen. 





MASTER CAR BUILDERS’ ASSOCIATION. 


ABSTRACTS OF REPORTS. 


Tests or M, C. B. CoupLers. 

Committee—R. N. Durborrow, J. Buker, W. S. Morris, W. P. 
Appleyard, F. H. Stark. , 

The question of the adoption of a standard design of automatic 
coupler was forcibly brought out by the president in his address 
before the convention last year, and was later referred by the 
Executive Committee to your Coupler Committee for consideration. 
As this is probably the most important coupler question which 
has come before the Association since the adoption of the M. C. 
C. contour lines in 1888, there can be no doubt that there is urg- 
ent need for some concerted action by the railroads of the coun- 
try looking toward a reduction of the large number of typesgof 
couplers now in use, with a view of eliminating those of weak 
design and poor construction. The large sums of money invested 
in the great variety of coupler parts necessary to carry in stock 
at repair yards is alone a convincing argument that some action 
should be taken to relieve the present conditions. 

The ideal arrangement would be the universal use of but one 
design of coupler, and the future policy of the association must 
depend upon the question as to how near and in what manner to 
approach this ideal. After deliberate consideration of the various 
phases of this subject, your committee has concluded that it 
would be best not to offer any definite recommendation as to the 
policy to be adopted; but it would suggest that the association con- 
sider the following schemes in whatever action may be taken: 

First. That the Coupler Committee be empowered to act in 
conjunction with a specially appointed committee (in which should 
be- included representatives of the manufacturers) to early decide 
upon a composite design of coupler which shall contain as far as 
possible the desirable features of the best couplers as now de- 
signed, and that all patent rights involved be waived and all manu- 
a be permitted to manufacture the composite coupler as 
adopted. 

Second. That the present policy of the association be followed 
out—that is, that the gradual improvement of the M. C. B. stan- 
dard coupler and the elimination of poorly designed and weak 
couplers be carried on as at present by making the requirements 
to be met by the M. C. B. coupler more and more rigid, thus com- 
pelling a higher degree of efficiency, and closely prescribing the 
limits for the future within which designers may work, while at 
the same time in no way preventing beneficial competition. 

In presenting this subject your committee asks for a full dis- 
cussion at the present convention and urgently requests that im- 
mediate action be taken to formulate definite instructions to the 
Coupler Committee as to the policy to be pursued. Your com- 
mittee deems this subject of vital importance and believes that 
it should not be delayed. 

The specifications for M. C. B. couplers have been used, in 
practically their present form, since 1901, and are to-day giving 
satisfaction as a check on the design, workmanship and the ma- 
terial in couplers. That good results have not been universally felt 
is due to the reluctance of the railroads to buy their couplers un- 
der these specifications; although the specifications are far from 
being in general use, it is the opinion of your committee that the 
time has come when action should be taken by the association look- 
ing toward enforcing their use. 

The large number of break-in-twos, nearly all of which can be at- 
tributed to coupler failures, is abundant testimony to the fact that 
many couplers are not what they ought to be; and anything to 
improve them should be eagerly taken up. ‘The earlier the rail- 
roads can be induced to use these specifications the earlier will 
an important step have been taken toward a decrease in the num- 
ber of these break-in-twos, and the consequent expensive accidents. 

Believing that the present annoyance from coupler failures de- 
mands some acton, and that the results will justify the action, your 
committee recommends that the specifications for M. C. B. coup- 
lers, which are at present recommended practice, be advanced to 
standard as a step toward enforcing a higher efficiency in our 
couplers and relief from delays to traffic due to their failure. 
Making the specifications a standard of the association will neces- 
sitate some minor changes in their reading to avoid repetition of 
features already standard. 

RECOMMENDATIONS.—1. Present specifications for M. C. B. 
couplers, which are now recommended practice, with the modifica- 
tions and additions suggested in the body of this report, be made 
standard. 

2. Worn coupler limit and wheel defect gauge (Drawing “A’’) 
be adopted as standard, superseding wheel defect gauge on M. C. 
B. sheet 12, and annulling worn coupler limit gauges shown on M. 
C. B. sheets “A” and “G.” 

3. Knuckle designed not to pull out when knuckle pin fails 
be adopted as recommended practice. 

4. Knuckle throwing device be adopted as recommended prac- 
tice. 

5. Knuckle lock lift to be in the central longitudinal vertical 
plane, located between the striking horn and contour lines, and 
operate from the top by an upward movement, be adopted as recom- 
mended practice. ? 

6. That the additional dimension, “Not less than 20% ins.” be 
added on the plan view of 5 x 7-in. coupler on M. C. B. Sheet 11, 
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to definitely locate the point at which the shank shall measure 7 
ins.; this dimension will“prevent designers from moving the 1-in. 
radius (connecting the head and the shank) back too far, thus 
reducing the lateral coupler clearance in the carrier iron below 
the prescribed limits. 

7. ‘That the coupler “Tail End for Continuous Draft,” shown 
on M. C. B. Sheet 11, be removed as being unsuited for approved 
practice in car construction, as recommended by the Committee 
on Draft Gear in its report to the convention of 1904. 

The enlarged butt for the 5 x 7 shank from friction gear, 
as shown on Drawing “C,” (not reproduced) be adopted as recom- 
mended practice, to conform to the yoke for butt, recommended 
by the committee on Draft gear last year. 


AIrR-BRAKE HOSE. 


Committee—L. G. Parish, T. 8S. Lloyd, F. H. Scheffer, G. H. 
Emerson, J. Milliken. 

Your committee submits herewith report covering results of 
tests at Purdue University to determine the condition of hose in 
service at various ages. This report covers a total of 500 hose 
which were removed from actual service and tested. The labora- 
tory report gives a full description of the testing plant and de- 
scribes the manner in which the hose were tested; also the age of 
hose, the manufacturer’s name and brand. A study of the data 
herein given leads the committee to recommend the submission of 
the specifications proposed last year to the convention as a standard 
in lieu of the present M. ©. B. standard specifications for hose. 

The committee would reaffirm the recommendation made in the 
report last year, i. e., that the location of the angle cock and train 
pipe has not been given proper attention. The M. C. B. recom- 
mended practice specifies that train pipe be located thirteen (13) 
ins. from the center line of car, and that the angle cock be turned 
to an angle of thirty (30) deg. Your committee would again 
recommend that this be made a standard. 

Attention is called to the necessity of having the air brake pipe 
securely fastened, to prevent vibration. ‘These features are not 
being watched as closely as they should. The improper location 
of the train pipe and angle cock brings about a condition fully as 
bad as pulling cars apart without uncoupling hose by hand. The 
standard 22-in. hose is of sufficient length if the angle cock and 
train pipe are located as per M. C .B. recommended practice. If, 
however, the train pipe is located over 13 ins. away from the cen- 
ter line of car, and the angle cock vertical, the distance is greatly 
increased, and when the slack is taken out of the couplers the 
hose is ruptured, on account of vertical strain. ‘The laboratory 
tests indicate that the majority of burst hose is due directly to 
the conditions mentioned above. 

The committee would recommend to the Arbitration Committee 
the incorporation of the following rule in the Rules of Inter- 
change: - 

“On and after March 1, 1908, cars offered in interchange must 
be equipped with M. C. B. standard hose; if not so equipped own- 
ers are responsible for the application of standard hose.” 

The committee would recommend that 2,000 additional hose ve 
tested during the coming year in order to definitely determine the 
age limit of air brake hose. Attention is called to the fact that 
we have at Purdue University an air brake hose testing plant which 
is available for the use of our members. 


Truck ARCH BARS FOR a MARKED CAPACITY FREIGHT 
ARS. 


Committee—J. E. Muhlfeld, A. S. Vogt, W. T. Gorrell, C. E. 
Fuller, F. M. Gilbert. 

Your committee on this subject submits the following report: 

Realizing the wide difference in opinion of railroad mechanical 
men with respect to the various types of truck arch bars in use on 
freight cars, the weight of which, including lading, is 150,000 Ibs., 
it was decided to submit a list of questions to all members of the 
association for the purpose of obtaining data and information per- 
taining to the practice of railroads operating under similar and 
different conditions. 

Replies to the circulars of inquiry were given by 14 railroads 
and car builders, and from the information received, your com- 
mittee suggests that the following conclusions shall be submitted 
to the convention for adoption: 

THE DISTANCE BETWEEN WHEEL CENTERS TO BE 5 Fr. 6 INS.— 
Ten replies out of the total number received specified this spacing, 
which your committee considers necessary to provide a sufficient 
amount of room for a substantial design of truck bolster and 
column castings, and for the proper suspension of inside brake 
beams and application of brake heads and shoes. 

THE Cross SECTION OF THE Top AND INVERTED ARCH BARS TO 
Be 6 x 14 Ins.—The tendency has been, and will be, to increase 
the average loading per car, especially in the vicinity of the coal, 
ore, structural steel, quarry and other districts where business 
originates which will necessitate the use of the greatest proportion 
of 100,000 Ibs. and heavier capacity equipment. It has been found 
that sections of inverted arch bars 5 x 14 ins. have failed within 
a few years after having been put into service. These failures 
have oceurred principally in the bends at the base of the column 
castings and through the column bolt holes, and an examination 
has indicated that even with a good quality of wrought iron ma- 
terial and proper truck construction detail and entire fractures 
have developed at these points. Furthermore, the column bolt 
holes have shown a slight tendency to elongate, with a correspond- 
ing reduction in the thickness of the section, indicating that there 
is not sufficient metal at this point for the stress. The replies, 
as well as the practice in vogue at the present time, indicate the 
necessity for making use of a section larger than 5 x 1% ins., 
and in order to provide for the best distribution of metal at the 
weakest point in the inverted arch bar, it has been thought ad- 
visable to increase the width to 6 ims. The reasons for increasing 
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the cross sectional area by widening rather than by thickening 
the arch bars are, greater strength with equivalent weight, more 
lateral stiffness, reduced liability for over-straining, less dis- 
tortion of cross section in forming, greater uniformity in the sec- 
tion and quality of material, and reduced expense for construction 
and maintenance. It is not considered necessary to have a larger 
section of top arch bar than inverted arch bar, and the advantage to 
be derived from making both sections of the same dimensions is 
apparent. 

Tue SEcTION or Tre Bar To Be 5 x 5% INs.—Seven of the re- 
plies received specify the use of tie bars 5 x %& ins., and from the 
general information given, as well as the results from practice, it is 
thought that this section will be entirely satisfactory in connec- 
tion with the 6 x 114-in, arch bars. 


THE INVERTED ARCH BAR TO BE GIBBED TO PROVIDE A BEARING 
FoR EAcH END oF THE Top ArcH BAr.—This practice is recom- 
mended, as from service and drop and other tests, it has been found 
that a-bearing for the ends of the top arch bar against the ends of 
the inverted arch bar will produce greater stability, provide for the 
maximum benefit from the top arch bar, and at the same time 
reduce the shearing effect on the journal box bolts. It will also 
increase the strength and stiffness of the arch bar frame as a 
whole and give a greater factor of safety under the increasing 
average loads to be carried. 

THE Tie Bars TO BE GIBBED AT THE ENDS.—This practice is 
recommended for the reason that service records indicate that the 
wear on the threaded portion of the journal box bolts and the 
elongation by wear of the journal box bolt holes in the tie bar 
have been considerably reduced where the gibs were used, and this 
result is considered an advantage that will justify the application 
of this feature. 

Tue Ser or tHe Top Arcu Bar To BE 3% Ins.—From the re- 
plies received, three specify the use of the 3%-in. dimensions, two 
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PROPOSED ARCH BARS FOR 100,000-LB, FREIGHT CARS. 


, 354 ins., and the others vary from 1 to 5 ins. The five railroads 
using the 3%-in. and 3%4-in. set represent a freight equipment of 


334,645 cars, of which 71,355 cars are 100,000 Ibs. capacity. 

THE DISTANCE BETWEEN THE ToP AND INVERTED ARCH BARS 10 
BE 194 Ins.—General design and practice have indicated that this 
dimension is the proper one to be used with the set of 3% ins. 
for the top arch bar, and in connection with the M. C. B. truck 
bolster spring, in order to provide for sufficient depth and strength 
at the end of the truck bolster, as well as space for a substantial 
spring seat which will clear the through bolts securing the ears of 
the column castings to the spring channel. 


THE SET OF THE INVERTED ARCH Bar TO Be 1534 Ins.—The set 
of the top arch bar and the distance between the top and inverted 
= bars having been determined, the above dimensions must 
ollow. 


Tue Ser or THE Tie Bar to Be 3% Ins.—This dimensior is 
determined by the M. C. B. journal box. 

THE DISTANCE FROM CENTER TO CENTER OF CoLUMN BoLt 
Hotes to Be 16% Ins.—This spacing has been found sufficient to 
provide for a suitable design of truck bolster giving ample ‘ra!s- 
verse strength. It will also provide for sufficient strength in eitlcr 
cast iron, malleable iron or cast steel column castings, and acco!™- 
modate the use of M. C. B. bolster springs. 

ALL COLUMN AND JouRNAL Box Bott Hoes To Be 1-16 IN. 
LARGER THAN THE DIAMETERS OF THE Botts.—This will conform 
to the established practice. 


Aveust, 1905. 


THe DISTANCE BETWEEN THE Top OF THE TRACK RAILS AND 
THE BOTTOM OF THE TIE BAR TO BE 6% Ins.—It is thought that 
the above dimension should be adopted to provide the necessary 
space for the M. ©. B. bolster springs and substantial truck bol- 
sters, and give sufficient clearance between the top of the bolster 
and the under side of the top arch bar. 

THE DISTANCE BETWEEN THE Top oF THE TRACK RAILS AND 
;He LOwER END or THE CoLUMN Botts To Be Nor Less THAN 
4%4 Ins.—The features considered in the establishing of this dis- 
tance are the required clearance at road crossings, for Wharten 
type switches, etc., and allow for the usual wear of journal bear- 
‘ngs, journals, treads of cast iron wheels, and for the reduction in 
diameter of steel-tired and rolled-steel .wheels. 

THE DIAMETER OF THE COLUMN Botts TO BE 1% INS. AND 
f'HESE BOLTS TO BE FITTED WITH COMBINED WASHERS AND NUT 
LOCKS AT THE HEAD OF THE BOLT AND AT THE NUT, AND WITIL 
rHE UNITED STATES STANDARD SQUARE HEADS AND Nuts. THE 
‘Trop ArcH Bar TO HAVE THE COLUMN BoLt HOLES COUNTER- 
SUNK ON THE Upper Sipe To Take A %4-IN. Rapius FILLET 
UNDER THE HEAD OF THE COLUMN BOLT... 

THe RADII AT THE BENDS OF THE Top ARCH BAR TO BE 2 INS., 
AND TO THE INVERTED ARCH BAR AT THE COLUMN CASTING 2% 
INS. , 

Tue RApIt OF THE INVERTED ARCH BAR AT THE JOURNAL Box 
TO BE 24% INS. 

ALL OTHER DIMENSIONS TO CONFORM TO THE PRESENT M. C. B. 
STANDARDS. 

THE MATERIAL PREFERABLE FOR ARCH AND TIE Bars AND COL- 
uMN Botts Is Goop Wroucut Iron, THis Betnc_Berrer ABLE 
"0 WITHSTAND DISTORTION WITHOUT DeTAIL OR ENTIRE FRAC- 
TURE.—When the best quality of wrought iron is not attainable, a 
zood medium carbon, low phosphorus and sulphur, open-hearth steel 
can be used for arch and tie bars. The use of Bessemer steel is 
not recommended under any circumstances. 

GENERAL.—The cuts as shown by Plate No. 1 accompanying this 
report show a top and inverted arch bar, tie bar and column bolt 
of the recommended design and dimensions for cars, the weight of 
which, including lading, is 150,000 Ibs., as well as for modern 
freight and switching locomotive tenders, where the use of helical 
springs is permissible. With the use of the four coil nest of helical 
springs and a substantial spring seat casting and channel there is 
no necessity for any additional reinforcing over the inverted arch 
bar between the truck column castings. 

Your committee believes from a general standpoint that the 
recommended design and specifications as included in the eighteen 
sections and Plate 1 can be adopted with satisfactory results, and 
provide for the greatest strength and factor of safety to resist the 
stresses due to ordinary wear and tear, curvature, lateral thrust, 
braking action and derailment. 


VENTILATION. 








The accompanying illustration shows the construction of the 
Royal ventilator which has proved very successful in venti- 
lating buildings, power houses, train sheds and factories. 
The construction is very substantial and the design is such 
that rain and downward currents of air are deflected without 
materially interfering with the free egress of air from the in- 
terior and it is always effective when the wind blows and will 
not choke in a calm. The diameter of the upper cone is 
enough greater than that of the lower one to deflect rain and 





SHOWING CONSTRUCTION OF ROYAL VENTILATOR. 


Show outside of the neck of the ventilator. The lower cone 
‘detieects the upward current of air from the body of the ven- 
tilator and in so doing offers only a very slight resistance and 
dces not produce choking eddies or counter currents. In the 
larger ventilators patent radiating ribs are formed in the 
cones which make a very rigid construction and-add greatly 
to the ventilating capacity. No matter which way the wind 
blows an exhaust current of air is induced from the building. 
Because of the large area of discharge a comparatively small 
imber of these ventilators are required to properly venti- 


e 
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late a building. They are made by the Royal Ventilator and 
Manufacturing Company of Philadelphia. 








Heavy ToNNAGE.—The average tonnage carried per mile of 
road on the Pittsburgh & Lake Erie Railroad last year was 
121,607 tons, or almost twenty times greater than the average 
tonnage per mile carried on all the railroads of this country 
for a corresponding period. 





COMPRESSION IN STEAM CYLINDERS.—The following is taken 
from a review in The Engineering Magazine of an article by 
Dr. Herbert Klemperer in the Zeitschrift des Vereines Deutsch- 
er Ingenieure, which reports and discusses some very careful 
tests made at the technical high school in Dresden. Dr, Klem- 
perer states: “The condition under which compression is ad- 
vantageous is that the temperature at the end of the compres- 
sion shall not exceed that of the cylinder walls, so that the 
maximum economical compression at the end of the stroke is 
that corresponding to the temperature of the walls.” If the 
compression is increased beyond this point the economy of 
the engine will fall off, and according to the experiments at 
Dresden, the steam consumption will increase in proportion 
to the ratio of the volume of the compressed steam to the 
volume of live steam in the cylinder. 





CATALOGS. — 


IN WRITING FOR THESE CATALOGS PLEASE MENTION THIS PAPER. 





SAFETY VALVES.—The American Steam Gauge & Valve Manu- 
facturing Company of Boston, are sending out a circular which 
contains an interesting description of the American special pop 
safety valve. 


Froes, SWITCHES AND CrossIncs.—A 375 page catalog has just 
been received from the Weir Frog Company, Cincinnati, O., manu- 
facturers of frogs, switches, crossings and all kinds of regular and 
intricate track work. 





Some Reasons Wuy.—The Otto Gas Engine Works, Philadel- 
phia, Pa., have issued a folder which describes in an interesting 
manner the advantages of their gas engines and calls attention to 
several good reasons why buyers should select these engines. 





ELECTRIC | GENERATORS.—The Crocker-Wheeler Company, 
Ampere, N. J., are sending out bulletin No. 53, which describes 
their direct current, lighting and power generators, and also 


bulletin No. 55 on small generators arranged for direct connec- 
tion. 





ExHAust Fans.—Catalog No. 180 from the American Blower 
Company, of Detroit, Mich., describes their “A-B C” exhaust 
fans which are specially designed for the removal and conveying 
of shavings and dust, the removal of smoke and fumes, and for 
use in connection with special heating and drying plants. 





Tasor. INDICATOR.—We have just received from the Ashcroft 
Manufacturing Company, 87 Liberty Street., New York, a catalog 
describing the latest type of ‘Tabor Indicator; also the 
Houghtauling reducing motion, the Ashcroft reducing wheel, the 


Coffin averaging planimeter and various indicator parts and sup- 
plies. 





Tne Lewis & CLARK Exposition.—The Westinghouse Electrie 
& Manufacturing Company have issued a very attractive pamphlet 
for distribution at this exposition at Portland, Ore. It illustrates 
and briefly describes the line of apparatus manufactured by this 


company, specially referring to the apparatus on exhibition and 
to actual installations of apparatus. 





ProGRESS ReEporTER.—The July number of the “Progress Re- 
porter,” published by the Niles-Bement-Pond Company, New 
York, briefly describes and handsomely illustrates some of the 
machine, tools furnished by this company for the Angus Shops 
of the Canadian Pacific Railway at Montreal. Interesting facts 
are presented concerning the output of some of the machines. 





ELECTRIC GRINDERS AND Burrers.—Bulletin No. 48 from the 
Northern Electric Manufacturing Company, Madison, Wis., de- 
scribes the various Northern electric grinders and buffing equip- 
ments which are equipped with speed regulating devices so that the 
speed may be varied to compensate for the varying diameters of 
the wheels. These grinders are of special design and construction 


and have heavy crucible tool steel armature shafts, liberal bear- 
ings and dust-proof covers. 
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JEFFREY © SckkENS.—The Jeffrey Manufacturing Company, 
Columbus Ohio, have just issued a supplement to their screen 
catalog N. 69. 

PLANERS.—The Cincinnati Planer Company, Cincinnati, O., 
has issued an attractive catalog describing its line of planers 
which has been completely redesigned. Special attention is di- 
rected to the devices which they furnish for obtaining a variable 
tutting speed with a constant return speed. There is also a 
valuable chapter on the erection and care of Cincinnati planers. 


. ~—. 








Don’t BurN MONEY.—A pamphlet of 12 pages, issued by Wil- 
liam B. Scaife & Sons Company, 221 First avenue, Pittsburgh, 
Pa., presents engravings illustrating the application of the Scaife 
or We-fu-go system of water purification. ‘These applications are 
for railroad and manufacturing service, indicating the progress 
which has been made by this company in introducing this system. 





Rorary PLANING MACHINES.—Catalog No. 41 from the Newton 
Machine Tool Works, Philadelphia, Pa., describes a number of 
their rotary planing machines, which are made in various sizes, 
having cutter-heads from 26 to 100 ins. in diameter over the tools, 
and which are made either plain, portable, on circular sub-base or 
mounted on a long bed to face off both ends of the work simul- 
taneously. A number of special machines are also shown. 





GRINDING MACHINES.—“A Treatise on Tool Room Grinding and 
Grinding Machines” has just been published by the Cincinnati 
Milling Machine Company. It describes their No. 1 universal 
cutter and tool grinder and also their No. 2 machine which has 
been designed especially for sharpening the large spiral and face 
mills. Directions are given for the care and operation of these 
machines and a large number of illustrations show how various 
‘operations are performed. It also contains valuable information 
concerning reamer clearances and emery wheels. 





AXLE Ligut SysTEM.—Bulletin No. 1 from the Consolidated 
Railway Electric Lighting and Equipment Company, 11 Pine 
Street, New York, contains an interesting description of their 
axle light system of electric lights and fans for passenger cars. 
That this system is giving satisfactory results is shown by the 
fact that a list is given of twenty of the largest railways in this 
country, who use this system of electric lights and fans on many 
of their best cars. In addition the officers cars on many of the 
other leading railroads, as well as all Pullman private cars, are 
equipped with it. 








NOTES. — 


WESTINGHOUSE S8iLECTRIC & MANUFACTURING COMPANY.—The 
Los Angeles, California, office of this company has been removed 
from the Trust Building to 527 South Main Street. 








CRANE CoMPANY.—This company has moved its general offices 
and sales departments to its new office building at 519 South 
Canal street, Chicago, near the Judd street plant. 





AMERICAN WATER SOFTENER COMPANY.—During the month of 
June this company received two orders for water softening plants 
from the Norfolk and Western Railroad, to be installed in their 
coal lands in West Virginia. This makes a total of three orders 
from the railroad company since April Ist. 





THE CRANE CoMPANY.—This company celebrated its 50th anni- 
versary on July 4th. All of the company’s branch house managers 
300k part in the celebration, and the festivities lasted for four 
days. As a souvenir of the anniversary the company is send- 
ing out metal elephants to be used as paper weights. 





Big CRANK SHAFTS.—The Bethlehem Steel Company is at work 
on three crank shafts which will weigh 86,600 lbs. each when 
finished. They are turned out of solid steel ingots 25 x 4 x 4 ft., 
and are intended for three Snow gas engines, which are to drive 
4,000-k.w. Crocker-Wheeler alternators, the largest gas engine 
driven generators ever built, ordered by the California Gas and 
Electric Corporation. 


ScaALING PIPES BY PNEUMATIC HAMMERS.—A valuable dis- 
covery in scaling and cleaning pipes, particularly of condensers, 
is that a pneumatic hammer striking rapid, uniform, light blows 
is better than anything else which has been devised. It does not 
crack the pipes, or spring the joints and requires about one-fourth 
the time to clean a condenser involved in old methods. Mr. A. P. 
Anderson, of the Consumers’ Ice Company of Chicago, has used 
che pneumatic hammer very successfully in this service, our at- 
tentiom having been called to this fact by the Chicago Pneumatic 
Tx<| Company of Chicago. 
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Tne WarNeR & Swasty Company.—Mr. G. D. Mitchell, 
formerly of the United Shoe Machinery Company, but better 
known as the Jones & Lamson expert, with which company he has 
been connected for the past five years, has just become associated 
with The Warner & Swasey Company, in the capacity of western 
representative. 





WiLtiAM B. Scaire & Sons Company.—This company has 
been awarded the contract for all the structural steel work in 
connection with the Port Falls, Idaho, power plant to be built 
for the Washington Water Power Company of Spokane. They 
have also designed and will erect a steel frame trestle approach 
200 ft. long for the American Lime and Stone Company at 
Frankstown, Pa. 





CROCKER-WHEELER COMPANY.—This Company has declared a 
regular quarterly dividend of 1144 per cent. and re-elected the fol- 
lowing officers: Schuyler Skaats Wheeler, President; Gano S. 
Dunn, Vice-President and Chief Engineer; W. L. Brownell, 
Treasurer; G. W. Bower, Assistant Treasurer. The directors are 
Professor Francis B. Crocker of Columbia University; Dr. 
Wheeler, Messrs. Dunn and Doremus, A. Foster Higgins, Herbert 
Noble, Thomas Ewing, Jr., F. L. Eldridge and C. A. Spofford. 





INDEPENDENT PNEUMATIC TooL CoMPANy.—This company re- 
cently acquired the Aurora Automatic Machinery Company of 
Aurora, Ill., makers of the Thor piston air drills; pneumatic rivet- 
ing, chipping, caulking and beading hammers; piston air motor 
hoists; pneumatic saws and other air appliances. The general 
offices of the Independent Company are in the First National Bank 
Building, Chicago, Ill., and the Eastern office is at 170 Broadway, 
New York. The works at Aurora, IIl., are equipped with the very 
latest improved machinery, the present capacity being about 100 
pneumatic tools per month. The officers and board of directors 
include a number of names very well known among the railroad 
and machinery supply interests. 





Fartow Drarr GEAR.—The Farlow Draft Gear Company ex- 
hibited at the Master Mechanics’ and Master Car Builders’ Asso- 
ciation conventions a full-size model, showing the combination of 
the Westinghouse draft gear with Farlow attachments. This ex- 
hibit received much favorable comment, and this draft gear itself 
received noteworthy recognition in the Master Car Builders’ 


convention in connection with the decision not to abandon 
the slots in coupler shanks. This gear has been described 
in this journal and its special features pointed out. It 


is so designed that the parts may be assembled and applied by 
one man. The riveted yokes and follower plates are eliminated, 
and the stresses are distributed throughout the length of the draft 
sills from the end sill to the body bolster. The initial stress, to 
the extent of the capacity of the friction device, is received by the 
rear key and filler block. After the coupler has travelled 24% ins. 
the horn comes into the bearing against the buffer plate. The 
front key has then travelled to its bearing on the cheek plate, and 
the front block has travelled from the center key to its bearing 
upon that key; this makes six seperate points of contact for the 
distribution of the stresses. In pulling, the front and rear keys 
travelling ahead of the bearing in the cheek plates, the middle key 
being stationary. The load is therefore carried to the draft sills 
at three separate places. In either pulling or buffing the coupler 
is free to adjust itself laterally. 

LAKE MEMPHREMAGOG.—This lake, in Northern Vermont and 
Canada, is one of the most charming resorts in the Green Moun- 
tain State. This lake is 30 miles long and 24% miles wide, and 
over two-thirds of its length is in Canada. In early days a fav- 
orite haunt of the Indians for fishing and camping; it was named 
by them Memphremagog, meaning “beautiful water.” The steamer 
“Lady of the Lake” leaves Newport sailing the entire length of 
the lake to Magog, occupying about four hours. The view as wit- 
nessed from the decks of the steamer is magnificent; the charms 
of the rocky and uneven shore; the towering cliffs, the long 
stretches of green forest land and the distant peaks of Owl’s Head 
and Oxford Mount, with intervening sweeps of beautiful valley land, 
present.a panorama which appears more beautiful at every turn. 
The “Switzerland of America” this region has been called, and 
many people see in Memphremagog another Loch Lomond, while 
the Canadian portion has frequently been termed the “Geneva of 
Canada.” In order to get a comprehensive idea of the marvelous 
scenic surprises of this region send two cents in stamps to the 
general passenger department, Boston & Maine Railroad, Boston, 
for their beautiful illustrated booklet, entitled “Lake Memphrema- 
gog and About There,” and two cents for the companion. booklet, 
entitled “Valley of the Connecticut and Northern Vermont.” 





